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NEW TUBES 

FOR ALL NEW RECEIVERS 


EVER ABREAST OF THE RADIO TIMES 


235 

New screen grid tube- 
designed to reduce cross 
modulation end similar dis'> 
tortion. 




New screen grid tube- 
designed for same purpose 
as type 235, although hav* 
tng slightly different char- 
acteristics. 


230 

New general purpose tube, 
operating economically at 
2 volts, giving unusual 
service though using very 
little power. 


231 

New amplifier using 2 volts 
and extremely low current 
] consumption, in same group 
as types 230 and 232. 


232 

New screen grid tu^e—lor 
use as radio frequency 
amplifier, operating at 2 
volts. 


I 

adds new important types to 
an already complete line of 
receiving tubes. 


'V 



236 

New screen grid tube used 
mainly as R.F. amplifier or 
detector in automobile sets. 
In same group as type 237 
and 2 38. Also for use in 
D.C. sets. 


237 

New general purpose tube 
especially adapt^ to autO' 
mobile use. Can be used 
either as a detector or ampli* 
her. Also for use in D.C. 
sets. 


238 

New power amplifier Pen* 
tode^ for use in automobile 
receivers designed for it. 
Gives unusual volume for 
small input signal Strength. 


S84 

Developed expressly for re* 
placement of type C 484 in 
Sparton sets. Somewhat 
similar in characteristics to 
the type 227. 


S82B 

Developed expressly for re¬ 
placement of the C 182 B in 
Sparton sets, possessing all 
the peculiar characteristics 
necessary for this purpose. 


233 

New power amplifier in 
the Pentode group, ope rat* . 
ing on 2 volts with low 
current consumption. 


247 

New power amplifier Pen¬ 
tode, for use in the output 
stage of AC receivers. 


S83 

Developed expressly for re¬ 
placement of the C 183 in 
Sparton sets, possession all 
the peculiar characteristics 
necessary for this purpose. 


Quality is Making History Today. Write for Complete Details. 



Still another addition to a big family. B ^ FOTO-LHCTRIC TUBES. 

Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide. 
Six months guarantee against defects. Write for Foto-Lrctric booklet. 


230-240 NORTH 9th STREET, BROOKLYN, NEW YORK 


RGA 
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This amazitig Radio Set Analyzer plus the 
instructions piven you l>y the Association will 
trnnstorm yon into an expert tiiiickly. With 
it, you can locate troubles in all tyinrs oi sets, 
test circuits, measure resistance and coiiilenser 
cajvaciiies. detect defective tiiljes. Ktiowing 
how to make repairs is easy: knowing what 
the trouble is requires expert knowledge and 
a Radio Set Analyzer. With this Railio Set 
Analyzer, yon will be able to give expert serv¬ 
ice ami make big money. Possessiitg this 
set analyzer and knowing how to use it will 
bo but one of the !>enelits that will be yours 
as a member of the R. T. A. 


Important and far-reach¬ 
ing developments in Radio 
create sudden de¬ 
mand for specially 
equipped and spe¬ 
cially trained Radio 
Service Men. 


M any skilled Radio Service Men are needed now to service 
all-electric sets. By hcconiing a certified K. T. A. Service 
Man, you can make big money, full time or spare time, and 
fit yourself for the big-pay opportunities that Radio offers. 

We will (juickly give \ou the training you need to qualify as a 
Radio Service Man . . . certify you . . . furnish you with a mar¬ 
velous Radio Set Analyzer. This wonder iiiblrument, together with 
our training, will cnalile you to compote successfully with experts 
who have l)een in the radio Inisiness for years. With its help you 
can quickly diagnose any ailing Radio set. Tlie training we give 
you will enable you to make necessary analysis and repairs. 

Serving as a “radio doctor” with tfiis Radio Set Analyzer is but one 
of the many easy ways l)y whicii we help you make money out of 
Radio. Wiring rooms for Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing sliort wave receivers . . . tliose are a few of the other 
ways in wdiicli our memhers are casliing in on Radio. 

As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio bjigineers. Tpon completion of the 
training, they will advise you personally on any prolilems winch arise 
in your work. The Association will help you make money in your 
spare time, increase your pay, or start you in business. The easiest, 
(juickest, best-paying way for you to get into Radio is by joining 
the Radio Training Association. 


Write for No-Cost Membership Plan 


We have worked out a plan whereby a membership enrollment need 
not cost you a cent. Our tlioroiigli training and the valuable Radio 
set analyzer can he yoiirs. Write at once and find out how easily 
l)oth of these can be earned. 

Now is the time to prepare to he a Radio Service Man. Greater 
opportunities arc opening up right along. For tlie .sake of extra 
money in your spare time, bigger pay. a business of your own. a 
position with a future, get in touch with the Radio Training Associa¬ 
tion of America now. 

Sciul for this No-Cost Membership plan and Free Radio Handbook 
that will open your eyes as to what Radio has in store for the ambi¬ 
tious man. Don’t wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-9 4513 Ravenswood Ave. Chicago, III. 


Fill Out and Mail Today! 

I RADIO TRAINING ASSOCIATION OF AMERICA 
I Dept. RCA-9, 4513 Revenswood Ave., Chicago, 111. 

Gentlemen: Send me details of your No-Cost 
[ Momhership Eiirolltncnt Plan and information on 
I how to learn to make real money in radio quick. 

[ Name . 

j Ad<lrcss . 

j City. State. 
























H. GERITSBACK, President 
S. GERNSBACK, Treasurer 

J. M. HERZBERG* Vice-President 

I. S. MANHKIMER, Secretary 


V,^^ERV|CE£lAjr0eAUR_RA0j02jCjAN^^l 

HUGO GERNSBACK, Editor-in-Chief 


R. D. WASHBURRE, 
Technical Editor 


C. P. MASOir» 
Associate Editor 


VOLUME III 
NUMBER 3 


Contents of This Issue 


SEPTEMBER 

1931 


KDITOItlAK: 

Whithpr Uailio Sets?._.Bv Hugo Gern.sl)ack 139 

SKW DKVKLOPMENTS IN RADIO: 

Tlie Radio “Siierlock Iloliiirs"... 

TIm* Latest Radio Devices... 11.1 

SOI XD ItKC'ORDING: 

Control I'nits for Sounil Re(*ording..By George J. Saliha 11’2 

Kx|>eriinents in Ilonx* Recording. 18o 

SERVICE MEK’S DEl'ARTMKN'T: 

Going After Service.Ry J. 1>. Kenne<ly Ut 

Design of Oscillators for Servicing 

Ry C. II. \V. Nason. A. R. Haidiil. II. Weiler IRi 


Favorite Testing Kquipinent of Service Men. It* 

The Sonora Specialist.Ry George F. Rrooks 118 

Servicing—as Others Sec It. 149 

Extending the Speaker.Ry Joliri .T. Nothelfer 09 

Radio Skrvick D.\ta Siikkts; 

No. i9—A])ex “Series 31" . ]5() 

No. 50—Fhilco “Model 3 'Vransitone*’... 151 

Leaves from Service Men’s Notebooks. 1.52 

The Service Man’s Open Korurn... 1.54 


Pack 

An Imported Hint for the Radio Indu.stry.. 15-1, 

How to Test the IVntode.s. Ry F. R. Sprayberry 155 

RADIO CONSTRCCTION AND THKORY; 

Die Raimo-Ch.ait A.C. Pentode Portalile.l.5(j 

rp and Down the Waves with the Seott “All-Wave 

SiipcrlM'tergdyne”.Ry Mareellus H. Gernsback 158 

A Short-Wave Converter for D.C. Light-1 dnes 

Ry W. E. Smith 159 

Sliort-Wave Converter Operation (Part II) 

Ry Ronald Lewis RW 
Pentodes and Their Use (Part II)....Ry C. E. Denton 181 
Single-Control Design for Superheterodynes 

Ry C. H. W. Nason RR. 

Short-Wave Inductances ami How to Figure Them 

(l*«rt II) . 105 

riic Design of Power 'rransforiners....Ry C. AV. Palmer 165 

Seeing “Souiul Waves” . 109 

Improving Treble Quality.By ('. H. W. Nason 169 

The Radio Craft.sman’s Own Page. 170 

RAmo-CRAn'’s Information Bureau. 172 

Radio Rook Review... . 


In Forthcoming Issues 


HOME TALKIES v\ND THE R.VDIO. The increasing vogue 
of moving-])icture iirojcctors for the home brings to the 
front the prolilem of .sound accom])aiiiment» rejirodiiccd 
through the amplifier of the radio receiver, 'Lhe alert Serv¬ 
ice Man will see financial possiliilities in the idea. 

MlM/riPLE RADIO INS'I’ALLATIONS. Information on 
the in.stallation and .servicing of the “.Vnteiiaplex” and “C'en- 
trali'Acd Radio” .systems; hy which an apartment building 
or hotel utlli/.cs a single receiving antenna, either for inde¬ 
pendent tuning of individual set.s. or distribution of selected 
programs from a master amplifier. 

AN rP-TO-DATE SE P AN.M.Y/ER, hy Arthur G. Mohaiipt, 
To c(pii|> its .students for radio servicing, a large corre- 
.sjiondence school (the Radio 'Fraining Association, of 


Chicago) has designed a versatile testing instrument to meet 
their neeils. Its circuit and design will be fully described. 
A SLMPldFlEI) SUPERHETERODYNE, hy 11. il Clsin. 
whose latest ingenious design is a “siii>er“ with only three 
tubes, besides the rectifier for A.C. operation. Full con¬ 
st riietiona I details will he given. 

illL SPLFXll iNNERll'Jt. Sliort-wave fans have noticed, 
of late, tliat transoceanic telephone eonver.sations are “scram¬ 
bled.” 'Fhe method of .serainhling .s])eech is explained, ami 
will afford interesting ])o.ssihilitie.s for the experimenter. 

THIC A.C, SU1*ERREGIsN()DE. Further improvements and 
addeil power arc provided in this nltra-.scnsitive circuit; 
whicli is es])ecially adapteil to reception on very .short waves, 
with a snperaiidible su])pres.sor-fre(piency. 
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to get into ELECTRICITY 

Don*t spend your life waiting for $5 raises in a dull, hopeless 
job. Let me show you how to prepare for a real job and how 
to make real money—in ELECTRICITY, the money-making 
field. Getting into Electricity is far easier than you imagine! 


12 Weeks of Practical ShopTraining 


Come to Coyne in Chi¬ 
cago and learn Elec¬ 
tricity the quick and 
practical way—by ac¬ 
tual shop work on 
actual machinery and 
euuipment. No use¬ 
less theory! The aver¬ 
age time to complete 
the course in only 
12 Weeks. You work 
on real dynamos, 
switchboards, arma¬ 
tures, auto and air¬ 
plane engines, trans- 
mittingstations,etc.— 
everything from door 
bells to power plants 
—in full operation ev¬ 
ery day! No previous 
experience necessary. 

FREE 

Employment Help 

When you graduate, we’ll do all we 
can to help you get the job you want. 
We employ three men on a full time 
basis whose sole job is to help secure 
positions for our students. Also we’ll 
help you to earn while learning. 
Some of our students pay a large 
part of their living expenses through 
part-time work we get them. 



Prepare for Jobs 
Like These 

Here ore ft few of the splen¬ 
did poeitions open to Trained 
Electricftt Menl 
Power PIftnt Operfttor 

.... notoSGOftweek 
Malntennnee En^neer 

. . S250 to 1600 a month 
Armature Winding 

.... $45 to S76 a week 
Aato Ignition 

. . . . $45 to $65 a week 

Con tractor-Dealer 

. 13.000 to $10,000 a year 

Motor Inflpeetor 

. I&O to $300 a month 
Electric Lighting 

.... $40to S70a week 
Signal Engineering 

. . . . $50 to $76 a week 


Now in Oor 
New Home 

This la our new fire¬ 
proof. modern home 
wherein is installed 
thousands of dol¬ 
lars* worth of Elec¬ 
trical Equipment of 
allkinds. Every 
comfort and con¬ 
venience has been 
arranged to make yuo 
happy and contented 
during your training. 


Coyne is 32 
Years Old 

Thirty-two years is a long 
time. No school or busi¬ 
ness could continue that 
long unless it were ren¬ 
dering real service andget- 
ting real results. Yet 
Coyne has been located 
right inChicago since 1899. 
Coyne Training is tested— 
proven by hundreds of suc¬ 
cessful graduates. 

What 

Graduates Say 
About C^oyne 

‘'One week after graduat¬ 
ing, I started my electrical 
job,’’writes Leland Hinds 
of Indiana. “After gradu¬ 
ating I was home only two 
days when appointed Engi¬ 



neer in a light plant in South Dakota, ” 
writes George ftagley, of Canada. Two 
weeks after graduating I received a splen¬ 
did job. The main consideration given my 
application was that I was a Coyne Trained 
man,” reports Harold Soucy of Illinois. 
“I wish to thank your Employment Man¬ 
ager for securing this position for me,” 
writes Albert Yagon, “he sent me out to 
this Company the first day and I was em¬ 
ployed there immediately.” And I could 
go on quoting from hundreds of letters of 
successful CoyneTrained Men. What they 
have done, you should be able to do! 

Get the Facts 

Get all the facts! You can find out every¬ 
thing absolutely free. JUST MAIL THE 
COUPON BELOW FOR A 
FREE COPY of OUR BIG 
ELECTRICAL BOOK, 
telling all about jobs . . 
salaries . . . opportun¬ 
ities. This does not ob¬ 
ligate you. Just Mail 
the Coupon! 


n. C. LEWIS, President 

Coyne Electrical School 

$00 S. Paulina SL, DefiL bl'Sz, Chicago. 111. 

Dear Mr. Lewis: 

Without obligation send me your big free 
catalog and all details of your Free Employ¬ 
ment Service, and how 1 can “earn while 
learning.” 



ELECTRICAL SCHOOL ■ 


I 


Name, 


COYNE H. C LEWIS, Pres. Founded 1899 \ Address. 

500 S. Paulina St^ DepLbi-sa, Chicago, IIL | . 


. State . 
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A BeUer TUBE* 
KEEPS 
A Customer 
LONGER 
Satisfied 



Your stock should 
Include a varied 
supply of PERRY¬ 
MAN Tubes. Write 
Dept, RC for the 
name of nearest 
wholesale distribu* 
tor; also our special 
proposition for ser¬ 
vice men. 



N you speak about the replacement 
•you should talk PERRYMAN.* You 


as counsel to your customers must be backed by 
a tube of outstanding quality. PERRYMAN tubes 
meet the most exacting requirements and will 
build permanent good will and an ever increasing 
volume of sales for you. 

PERRYMAN Tube production has increased 
steadily during the past few months to keep pace 
with the demand for new tubes. The new low list 
prices have been carefully adjusted to enable 
dealers and servicemen to make a fair profit— 
PERRYMAN Replacement Policy assures recom¬ 
mendation by others for new tubes. 


PERRYMAN ELECTRIC CO. 

INCORPORATED 

NORTH BERGEN :: := NEW JERSEY 


Perryman 

A 



Radio Tubes 
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BKRWJOBS 


open 

for the Radio 
Trained Man 

Scores of jobs are open to the Trained Man—^jobs as Designer, 

Inspector and Tester—as Radio Salesman and in Service and 
Installation work—as Operator, Mechanic or Manager of a 
Broadcasting station—^as Wireless Operator on a Ship or Air¬ 
plane—jobs with Talking Picture Theatres and Manufac- 

turers of Sound Equipment—with Television Laboratories and Studios 
^fascinating jobs, offering unlimited opportunities to the Trained Man, 

TenWeeks of Shop Traini 

Come to Coyne in Chicago and prepare for these jobs the Q UICK and 
PRACTICAL way — BY ACTUAL SHOP WORK ON ACTUAL RADIO 
EQUIPM ENT. Some students finish the entire course in 8 weeks. The 
average time is only 10 weeks. But you can stay as long as you 
please, at no extra cost to you. No previous experience necessary. 


''-- 




TELEVISION and TALKING PICTURES 


In addition to the most modern Radio 
equipment, we have installed in our 
shops a complete model Broadc^ting 
Station, with sound-proof Studio and 
modern Transmitter with 1,000 watt 
tubes—the Jenkins Television Trans¬ 
mitter with dozens of home-type Tele- 



€1>YNE IS 32 YEARS OLD 

Coyne has been located right here in Chicago since 
1899. Coyne Training is tested—proven by hun¬ 
dreds of successful graduates. You can get all the 
facts-FREE. JUST MAIL THE COUPON FORAFREE 
COPY OF OUR BIG RADIO AND TELEVISION BOOK, 
telling all about jobs ... salaries ... opportunities. This 
does not obligate you. JUST MAIL THE COUPON! 

RADIO C*A VNIT ELECTRICAL SCHOOL 

DIVISION JL MSd H. C. LEWIS. PTMIdsnt roui«l«d ItS* 

SOO S. Paulina St., Dept. 61-9K, Chicago, ill. 


vision receiving sets—and a complete 
Talking Picture installation for both 
“sound on film” and “sound on disk.” 
We have spared no expense in our ef¬ 
fort to make your training as COM¬ 
PLETE and PRACTICAL as possible. 

FREE Employment 
Service to Students 

After you have finished the course, we will do 
all we can to help you find the job you want. 
We employ three men on a full time basis 
whose sole job is to help our students in find¬ 
ing positions. And should you be a little short 
of funds, we’ll gladly help you in finding part- 
time work while at school. Some of our stu¬ 
dents pay a large part of their living expenses 
in this way. Mail the coupon below! 

■ H. C. LEWIS, President I 

I Radio Diyision, Cojrne Electrical School [ 

I SOO S. Paulina St., Dept. 61-sK, Chicago, Ill. I 

■ Send me your Big Free Radio and Television | 
I Book. This does not obligate me in any way. | 

I I 

■ I 


! Name . I 

S I 

I Address . | 

■ I 

■ City . State . 1 
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Pilot Achieves Radio’s Qreatest Sensation 


f 





D NIVE R§AL. RECEIVEIt 


Partly 
aiiaembled 
•‘Universal** 
for the man 
who likes to 
"roll his own**. 
With walnut 
cabinet, leas 
tubes and 
speaker. 

85 ®* 



Pilot'g wonderful wave band changing switch. 
Incorporated in the new Universal Super-Wasp, 
revolutionizes the short wave art. No longer 
need numerous coils he changed to cover the 
various wave bands. No longer need dial set¬ 
tings change each time the same distant stations 
are tuned in. You can log permanently all the 
stations you can get throughout the world, you 
can tune from the short waves to the high ship 
waves without removing your hand from the 
single control knob. 

Universal Features Revolutionizing 
the Short Wave Art 

Complete coverage all wave hands from 15 to 
650 meters without coil changing. Complete 
A.C. operated chassis in cabinet. (Also avail¬ 
able in battery model) . . . All Metal Chassis 


. . . Highly sensitive and selective circuit . . , 
Screen Grid TRF amplifier plus Screen Grid 
Detector . . . 227 First Audio Stage . . . Two 
245’s in push-pull output stage . . . Stations 
can be logged permanently on dial . . . Regen¬ 
eration control does not alter tuning . . . Pro¬ 
vision for Phonograph Pick-up . . . Earphone 
Jack on Front Panel . . . Illuminated Dials 
. , . Handsome Walnut Cabinet . . . Most ad¬ 
vanced construction yet used for short wave 
work ... In kit form for easy home assembly; 
no drilling or cutting, all parts fully prepared. 


NOTICE TO “HAMS**: Pilot will continue building 
the oriainnl Super-Wnsp in kit form for licensed 
amateurs and others who want to spread the tunina 
on their pet wave bands and add their own audio 
features. A.C. and battery models. 


PILOT RADIO & TUBE COBP., L»wr»uc.>. ass. 



Chicago: 2.14 S. Wells St. 
OFFICES IN 


I\etv y^ork: 525 Broadway San Francisco: 127tt Mission Street 

PRINCIPAL COUNTRIES OF THE WORLD 















MAIL ONLY THIS COUPON 
FOR FREE ELECTRICAL BOOK 


MAIL ONLY THIS COUPON 
FOR FREE RADIO BOOK 


H, President 

Coyne Electrical School, Dept. 6l>8i ^ 

500 South Paulina Street, Chicago, Illinois 

Gentlemen: Please send me your big Free Electrical Book with 151 
illustrations. This does not obligate me in any way. 

Name . 

Address . 

. State .. 


He Cm LEWIS, President 

Radio Division, Coyne Elertrical School I 

SOO S. Paulina St., Oept.6t-80 Chicago, 111. I 

Gentlemen: Send me your Big Free Radio, Television and Talking 
Picture Book. This does not obligate me in any way. 


Name. 


Address . 
City . 


State. 
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Amazingly Easy 
Way to Get Into 

ELECTRICITY 

Dissatisfied with your job? Not making enough 
money? Then let me show you an amazingly easy 
way to get into ELECTRICITY, where thousands 
of Trained Men are drawing down Big Pay envel- 
Coyne has been training men for 
the Electrical Industry since 1899 . Let Coyne help 
you to a place in this great money-making field. 


Learn radio 

TELEVISION 

lAlKING PICTURES 

Prepare for jobs in Service Work, Broadcasting, 
Talking Pictures, Wireless Operating, etc. Get in 
on the ground-floor of Television! Radio has grown 
in a few years from a mere experiment to a BIL¬ 
LION DOLLAR industry. Scores of jobs are 
open to the Trained Man. Prepare for them now 
by actual work in the great Coyne Radio Shops! 


- J -o wj a,.«.uai VTUIA. Ill me lircdt v^oyne tvauio c>nops 

Practical Work in the Great Coyne Shops 

I "ir r®"® I o'"!.”?? U "’f ^ con'P'ete the Coarse is only 12 weeks. In the 

I SchooltheaveragetimeislOweeks.Herewehavecom- 


Trades the QUICK and PRACTICAL way 
WORK ON ACTUAL EQUIPMENT. In the Electrical 
bchool you are trained on huge motors, generators, switch¬ 
boards, auto and airplane engines, etc. No useless theory! The 


.avauivr <.iicavci nine IS IV weeKs. xiere wcfiaveCom¬ 

plete Radio, Broadcasting, Television and Sound Reproduction 
equipment. Everything that is necessary to make your train¬ 
ing as complete, practical and resultful as possible! 


Free Employment Service to Students 

A.1.^ _ til 4 «« . « « ^ __ 


When you Complete the Course, we’ll do all we can to help 
you find the job you wpt. We employ three men on a full- 
time basis whose sole job is to help secure positions for our 
students. And if you are a little short of funds, we'll gladly 
help you infindingpart-time work while at school. Someof our 
students pay a large part of their living expenses that way. 


But get all the facts! Select the field you like the best and 
mail one of the two coupons below. L»et me send you either 
my BIG FREE ELECTRICAL BOOK or my BIG FREE 
®*ADI0 and television book. Mail only one cou¬ 
pon, but be sure to mail it at once! This will not obli¬ 
gate you in anyway! So mail the coupon NOW! 


Student Working on Television 
trammitter in 

Coyne Radio Shops 
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BIG News for you 






I vEll since the advent of radio, the sum'> 
liter reason has been a curse to the radio 
jirian because that is the time when radio 
■ activities are at their lowest. 

In the summer time, people do not use 
their radio sets >o much and there is. n» 
a rule, little servicing to be done. Tills 
means that the average radio service man 
and radiotrician finds pretty slim pick¬ 
ings during the summer monllis. 

\Vc have given this problem considerable 
thought and for over a year worked quiet¬ 
ly on the problem; and from 
now on every radio man, aer* 
vice man and radiotrician will 
have a steady income all the 
year around, incredible at thie 
may teem. 

The Idea of radio people 
servicing refrigeration units is 
self-evlitent and the thouglit 
has occurred to perhaps un¬ 
told thousantls of radio men 
ever since electric refrigera¬ 
tion atarteil. Yet nothing was 
done, because the average radio 
man knows little or noihlng 
about refrigenilion. Our sur¬ 
vey of the field convinces u* 
that, comimretl with sen icing 
a radio set. the senicing of 
a refrigerator Is absurdly sim¬ 
ple. once you get the hang of 
it; and that is exactly why 
the OFFICIAL REFRIGERA¬ 
TION SERVICE MANUAL is 
going to ho a side-partner to 
the OFFICIAL RADIO SER¬ 
VICE MAXXtAL. with which 
you are well acquaiuted. 

^Tven you are called in to 
service a radio set. it is easy 
to find out If your customers 
own a refrigerator. If they 
do, you can now tell Uiem 
that you can service the re¬ 
frigerator as well. Place j-out 
card somewhere near the re- 
fHgerator so that, if trouble 
comes, you will be called In 
to fix it. 

From whatever point you 
look at It, you will make 
money. And don't ever lose 
sight of the fact that refrig¬ 
erators usually need acrvleing 
in the Slimmer time and that 
It Is here that you will get a 
new and extra Income. 

Rut don't take our word for 
all Uiis. Study the situation 
yourself and see If we are not 
light Look around in your 
locality and find out how many 
refrigerators there are. At the 
present time the servicing of 
these refrigerators goes toother 
trades when this busine.’is might 
Just as well belong to you. 

So we say to you. why not 
go Into the refriqoration ler- 
viclnq business at once? Re¬ 
member. there is big money 
In It and the refrigeration 
business is growing enorrriously 
every year; and it won't be 
very Iona before there will bo 
more refrioemtors than radios. 

The OFFICIAL REFRIGER¬ 
ATION SERVICE MANUAL 
has been edited by L. K. 
Wright, who is an expert and 
a leading refrigeration author¬ 
ity. Tie is a member of the 
American Society cf Mechan¬ 
ical Ehclneers. American So¬ 
ciety of Refrigeration Engin¬ 
eer*. 'nie National Assnrintion 
of Practlral Refrigeration En¬ 
gineers, etc. 

The new Manual, as you 
will see from the photographio 
reproduction. Is the same sire 
as our OFFICIAL RADIO 
SERMCE MANUAI* It will 
be 9 X 12 inches, and will 
contain 352 pages—loose-leaf, 
bound in leatherette, gold- 
stamped cover; In fact. It Is 
a gold mine of information on 
the entire art of refrigeration. 

Hero are the chapter con- 
tent.«: Preface; Introduction; 
History of Refrigeration: Funi 
(lament a K-i of Refrlgeratinn; 
De*rriptlonof AH Known TM>es 
of Hrfrlgcratlon; Service Toots 
and Shop Equipment: Trouble 
_ __ _ _ . _ _ Automatic Equipment; Manufac¬ 
turers, Makes and Specifications of Units; Manufacturers of Cabinets. 


GERNSBACK PUBLICATIONS. Inc. BM 

96*98 Park Place. New York. N. Y. 

As per your special pre-publication offer. I enclose 
herewith my remittance for $3.50 (check or money 
order preferred) for which you are to send to me. 
Postage pr(?pald. one corv nf the OFFICT.AL REFRIO- 
ERATION .service MANILA I, as soon as it comes 
off the press. I understand that the price upon pub- 
lirntlon will be $5.00 per copy and this special offer 
nlll be void. 

Kama . 

Address .... .... 

City . 


State 


Every pa^e is profusely Illustrated; every refrigerator part Is explained: dla- 
I prams are fumlsiied of every known machine; special care Is given to the servicing end, of course; all Uie tools needed are 

I llhistrated and their use e.xplained; there are trouble shooting charts, and other service data. 

( This by no means exhausts the contents of the book, tnd It would lake much more .space to give you all of the details. 

Last year, when we brought out the OFFICIAL RADIO SERVICE MANUAL, wo made a special pro-publication offer 
I to our friends, which actually saved Uiem thousands of dollars. We are now giving you the same chance again for a very 
I short lime. 

SPECIAL PRE-PUBLICATION OFFER 

I The regular price of the OFFICIAL REFRIOERATION SERVICE M.\NTTAL is $5.00 after it i.s published. To you. the 
I hook will he sold at $3.50 , prepaid if you send In your order at once before the publication of Uie book. PIea.<;e use the 
I Coupon. 'Hie whole book is now ready for the prlntcm and we are putting on the laat finishing touches. It will be in Uio 
I printer's hands in a few weeks. Once tlic OFFlClAI, REFRlOF.UATION SERVICE MANUAL is Issued, you know from 

i experience that we cannot allow any price reduction and. Ui6 Instant the book comes off the press, the price will be $5.00. 

1 GERNSBACK PUBLICATIONS, Inc. 

j 96-98 Park Place New York, N. Y. 
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r you're not in R 2 clio f 
this book will show you how 
you can get in quickly I 

R ADIO’S continued amazing growth and 
new uses of Radio principles is opening 
hundreds of fine jobs every year. Rroad. 
easting Stations, Radio Dealers, Jobbers and 
Manufacturers, Shipping Companies, Avia¬ 
tion, Talking Movies, Research Laboratories 
and many other sources of good jobs need 
nien well trained in Radio continually. Be¬ 
sides, there are almost unlimited opportuni¬ 
ties for a profitable spare-time or full-time 
Radio business of your own. Many of my 
graduates have jumped from $25, $35 and 
$40 a week to $50, $60, $75 and even $100 
a week within a year or less. My book 
proves this. 

1 Will Traill You Ificxpanslvely 
At Hooie In Your Spare Tine 

Hold your job until you are ready for an¬ 
other. Give me part of your spare time. I 
will give you the training that is raising 
hundreils of men’s salaries every year. I send 
you eight big outfits of real Radio parts ami 
show you how to do over 100 experiments 
wjith them that make clear the basic prin¬ 
ciples of whatever branch of Radio you en¬ 
ter—and show you how to service practically 
every type of set made* 

Many Make $lO to $30 a Week 
In Spare Tine While Learning 

The day you enroll I will show you how 
to do 28 jobs common in most every neigh¬ 
borhood. Nearly every one of the thirteen 
million Radio sets in use needs $2 to $10 
servicing a year. Get some of this money 
for yourself. I will show you how to do it. 

I will give you the plans and ideas that are 
making $200 to $1,000 for many of my stu¬ 
dents while they are taking my course. Read 
their letters in my book. 


IF youVe ill Radio now 
tinie or fuU time^ 

it will show you hov 
\xsy improved training 
can help you make 


I Help You Specialize 
Through My Five 
New Advanced Courses 

My training not only gives you a thor¬ 
ough knowledge of Radio—all you need 
to get and hold a good job—but, in 
addition, you may take any one of my 
new advanced courses, without extra 
charge. They are: 

1« TELEVISION 

Theory and Practloe 

2. AinCRAFT RADIO 

3. BROADCASTING 
Commercial and Ship 
Radio Stations 

A SOUND PICTURES AND 

PUBLIC ADDRESS SYSTEMS 

f. ADVANCED RADIO SERVIC¬ 
ING and merchandising 

*’Rich Rewards in Radio** gives you an 
outline of these courses. Get a copy. 
See how valuable this new idea in 
Hume Study Training can be to you. 


Still more metteif 

H ave you read my new book giving an outline 
of National Radio Institute’s improved training 
in Radio? If you haven’t, send for your copy 
today—it's free. No matter what kind of a job you 
may have in the Radio industry now, unless you are 
at or near the top, 1 believe my training can help 
you get ahead—make still more money—get a still 
better job. However, I’ll let you decide that for your¬ 
self after you have read my book—just let me show 
you what I have to offer. Many others in Radio— 
amateurs, spare-time and full-time service men. Ra¬ 
dio dealers, fans, custom set builders—have found 
the way to more profit and more money through this 
course* You will find letters from them in my book* 

See What 1 Offer Those Who Are Now 
or Who Want To Be Service Men 

While my course trains you for all branches of 
Radio—I am also giving extensive, thorough and 
practical information on servicing almost every type 
of receiving set made. The 100 experiments 1 show 
you how to make with the eight big Home Experi¬ 
mental Outfits I send you make learning at home 
easy, interesting, practical. This information is of 
special heli>—real money-making value—to those who 
are now service men or those who want to be service 
men. This part of my training, however, is only 
one of 18 features that 1 am offering men and young 
men who want to get good jobs in the Radio in¬ 
dustry — or who are in Radio and want to advance. 
Even though you may have received information on 
my course before, unless you have gotten my newly 
revised book as pictured above, write to me again—* 
sec how N, R, 1* has grown and improved, too. 
Hundreds of men in Radio owe their success and 
larger income to it* Send the coupon today. 


Find Out What Radio Offers You 
Get My New Free Book 

It tells you where the good Radio jobs 
are, what they pay, how you can fit your¬ 
self right at home in your spare time to 
get into Radio. It tells you about my iron¬ 
clad Money-Back Agreement and the many 
extra services and materials that the 
National Radio Institute gives its students 
and graduates : Lifetime Employment Service 
and other features. It shows you what 
others who have taken my course have done 
—are making—what they think of it. There 
is no obligation* Send the coupon today. 




7 Years 

Previous Experleoce 

**D«ar Mr. Smith: nefor« tak¬ 
ing Tnur courM, 1 hmd irork«<l 
•t Rsdip for over 7 y«Ara. Iiut 
I realitvd i betti'i lr»in. 

in« iuwieceeo in the RadiuKamz. 
Eyrry p»rt of the course hna 
Deen very Hear. teerhifiK me 
wb»t i could not have learnt 
otberwiee. In the 9 months 
aince Noyember. I have mad* 
U.bU0.'*-.C. J, Sterner. 28 S. 
Saiiduaky St., Delaware, Ubk»* 

Former Service Man 
Increased Salary 

*'t>ear Mr. Smith: f bad beeu 
doinr aereice work before talc. 

Inr your course. N*»w I am 

■errinr in the easadly of Field JF\ 

fcnrineerfor the Central Publie A 

Addreaa Syatema, a pwnition I |B 

feel 1 can aerre well, due to T 

your thoroujrh tralninv. Com- v 

penaatioa ia expepted to run Yw-fST 

•boot (3,600 to 34,000 per 

year.'*-Haul K. Reims. 1016 

Went Place, E. 8t. l^ooia. lU. ^ 


DO 


TODAY 


J. E. SMITH, President 

National Radio Institute, Dept* IJX 

Washington, D. C» 

Dear Mr. Smith: Send me your free book, 
“Rich Rewards in Radio.” 1 want the facts on 
the opportunities in Radio and your revised and 
improved course. 1 understand this does not obli¬ 
gate me and that no agent will call. 


Yomc.. 


Addreaa.. 


nti/.. 


^Statc^ 





























All 

You Need 
to Know 



to Build the World’s Best Receiver 

STENODE 

Designed by Stenode Engineers under 
the direction of Dr. James Robinson 

The absolufely revolutionary receiver which makes possible for 
the first time Superheterodyne reception so quiet you can hear 
no noise between stations ... all musical tones as no other 
method can reproduce them. 

Dr. James Robinson, former Chief of Wireless Research, British 
Royal Air Force, has given you an entirely new principle of 
radio reception in the STENODE, not merely a rehash of worn 
out principles. Build a STENODE! Be a radio leader in your 
community. Learn for yourself and prove to your friends what 
it means to have 

500% Better Selectivity 

STENODE tuning is so sharp that it requires a 300 to 1 ratio 
dial. Turned up to full sensitivity there is no noise in tuning 
the STENODE until a station is reached. Stations come in 
"crystal clear*'—an absolute replica of the studio performance, 
whether 5 or 500 miles away. There is nothing else like it in 
all radio. STENODE owners are the envy of their friends—no 
matter what other circuits they use. A STENODE log is not 
merely a log of stations painfully identified, but of stations 
listened to with pleasure. Because—on locals or DX—the 
STENODE gives— 

1000% More Freedom from Noise 

By the STENODE principle the highest selectivity ever at¬ 
tained does not cut down tonal range or audio quality, wh ich 
all engineers agree must be the case with other receivers. You 
can tune out heterodyne whistles on a STENODE while keep¬ 
ing your station clear and full in volume. STENODE gives— 

Infinitely Better Quality 

The STENODE opens up new fields for short-wave and tele¬ 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered Custom set builders. 

STENODE CORP. OF AMERICA 

HEMPSTEAD GARDENS, L. I., N. Y. 

(FORMERLY AMERICAN RADI OS TAT CORP.) 




9 Blue Prints 
Data Book 
Direction Book 

All for $1^ 
ONLY ■ W 

STENODE selectivity 
curve mokes 10KC selec¬ 
tivity, so-colled, look like 
brood tuning. 



STENODE selectivity is 
compered, at left, to that 
of Ordinary receivers. All 
bockground noise is con¬ 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
fofo< noise. 


STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand¬ 
ling. Standard UX socket 
base. Price $1 5. 

Mode in England genuine without the 

inventor .$ signature— 




STENODE CORP. OF AMERICA 
Hempstead Gardens, L. I., N. Y. 

Enclosed find □ Money Order, □ Check, for 
$. . Please forward me □ STENOTUBE, 

□ BLUE PRINTS, DATA BOOK and DIREC¬ 
TION BOOK for building STENODE. 

Name 

Street 

City .State. 


IF IT ISN^T A STENODE IT ISN^T A MODERN RECEIVER 
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“ Takes the Resistance Out of Radio * 

Editorial Offices^ 96-98 Park Place, New York, N, Y. 


HUGO GERNSBAGK 
Editor 


Whither Radio Sets? 

By HUGO GERNSBAGK 


O F late, it lia.s heconie apparent tliat radio histiiry in 
many instanees is manifesting a tendency to rejieat 
itself in spots. This tendency seems to grow more 
aeuti* as time rolls on. 

You will remember that in the universal radio set 

contained a single tube which was, at that time, a marvel in 
performance; at least, as far as distance and (piality were 
concerned, even though we did have to use headjihones. 

The next step was the amplifier added to the one-tube set, 
which gave us a three tube set, which was for a time in great 
vogue. It took several years for the tiiiied-radio-freipiency, 
five-tube set to come into general use; and then, for a time, 
this was the standard. 

Still the radio cycle continued upwards, and the multi-tube 
.sets continued to take on more tubes as the years went by; 
until we arrived at the coverage of about eight tubes, which 
was reached about two years ago. 

Since that time, the radio pendulum has .swung the other 
I way, and we are now receding from the peak of the curve. 

I With the great popularity of the midget .sets, which are now 

.swam))ing the country, we have arrived once more at the 
standard five-tube set, and the pendulum still continues swing¬ 
ing the other way. Already, four-tube .sets have made their 
appearance, and seem to he quite popular. 

What is the end? Will we go hack to the .single-lulie set? 
Possibly not, uide.ss the single-tube .set of the future is to 
have a number of tube elements incorporated in the one envel¬ 
ope; hut this again, will not he a novelty, becau.se such tubes 
have already been produced. 

We are inclined to think, rather, that the average radio 
receiver during the next few year.s—and that, of cour.se, includes 
the midget—will perhaps be a three-tube .set. The.se three 
tubes will, really, include only two receiving tubes; because one 
of them will be the rectifier. The other two will he re.spectively, 
in all probability, a sujierior .screen-grid tulie and a .siijierior 
pentode. This statement .sounds fantastic at this time, hut in 
reality it is not. 

In the jire.sent issue there is de.scribed a portable three-tube 
set of this variety, built by ItAUio-CHAKr s Laboratorie.s. While 
it was jiriinarily designed as a portable set, yet the basic 
features of this set could ea.sily he (‘onimercialized, and no 
doubt will be .soon. A different circuit, of eour.se, will be u.sed; 
because that developed for this portable, under limitations of 
space, is naturally not the best wliich could be evolved. 

And let no one think that such a receiver produces only head¬ 
phone volume. Quite to the contrary! This .set u.ses a good 
dynaiuie speaker, and for volume outperforms many a five- 
and six-tube .set. Indeed, it was inipo.s.sible to turn on the .set 
to full volume; because the .sound was .so tremendous in a 
iuedium-.si/.ed room that it was iineom for table. 

If this .sort of thing can be done today, with the tubes which 
we have now at our eonimand, what then will he the result a 
year or two hence, when the tubes have been made a great deal 
iietter than they are now’, and when suitable circuits have 
been perfected? 


We will probably be criticised for suggesting the return of a 
three-tube set, just as the manufacturer of the first five-tube 
midget set was critiei.sed; but (unfortunately for the critics) 
in radio, it is impo.ssible to hold back jirogrc.ss. And let no 
one jump at the conclusion that a three-tube set must iieces- 
.sarily he a $10.00 affair, made to .sell in (piantities. (Juite to 
the contrary, such a three-tube set can be marketed for $150.00; 
hecau.se it all depends on the components that goes with the 
tubes. Certain refinements can, and will, of course, be added. 
To mention only one, a Steiiodc Iladiostat might he included, 
which certainly would make the three-tube set equal to, and 
outperform any present six- and even ten-tube, set. 

Uadio engineers and radio designers know full w'ell that a 
ten-tube set is not of necessity more .sensitive nor more pow'er- 
ful than a four- or five-tube set, provkling the latter makes 
use of all the inherent amplification that can be secured from 
the tubes. 

Very often in the past, niuiti-tubc sets of the ten-tube 
variety have hidden many defect.s, and the extra tubes, in 
many instances, .served no u.sefiil purpo.se.s. 

Then again, today, people w'ho buy sets are not looking so 
much for distance as they did in former years. In the future, 
the man who buys the three-tuhe set will do .so to get stations 
within a radius of 1.50 to 200 inile.s. If he wi.shes to get a set 
for long di.stanee or for DX, there will be for him a .set of the 
five- or six-tube variety, should he desire such ta receiver. 

One thing, however, is certain; and it is that, in 1932 and 
1933, three-tube .sets wili be ju.st as .sensitive and ju.st as 
powerful as the present five- and six-tube set.s. 

What the radio industry will do about it, no one, of eoiir.se, 
can now’ foretell. During the pa.st few years, the radio set 
industry chose, in a large degree, to commit .suicide hv .selling 
sets at such ridiculous prices that, .so far as the manufacturers 
w'ere concerned, they really were giving the sets away; an<l 
many .set manufacturers have gone out of busine.ss, as a result 
of yielding to this tendency. 

Contrary to belief, it is po.s.sible that the radio industry, even 
with the three-tube .set, can make money if it choo.ses to lay 
down a real iiierehandising jioiicy, instead of blindly following 
the next price-cutter wiio may not be in business six weeks 
hence. 

The radio Industry .should not fail to keep before it the mo.st 
important fact that the radio set market is not yet saturatedi 
there are .some twenty-.six million homes in this country of 
wi>ieh not more than half have radio set.s. (In the first forty 
.states tabulated in the ITnited States Census of 1930, wiiieh 
inebide few of the larger ones, there were only 3,005,327 radio 
sots in 9,707,071 homes, a percentage of only 32.6; and the 
average for the remaining 18 states will probably bring this 
to not over 50*;;^). In other word.s, half the homes in the 
United States are ex(‘ellent prospects for radio. From this it 
will be .seen that there is still room for an enormous number 
of radio set.s, wliich someone is going to sup])ly during the 
next few' years. 
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The Radio 

“Sherlock 

Holmes” 


An electrical device which 
**sees through” all kinds 
of things 

T he late Mr, Slierlock Holmes had 
an mu’anny faoiilty of ohscrvution, 
acrordiiip: to liis c-oid’uhmt and hio^- 
raphcr. Dr. Watson; and lie was read¬ 
ily ahlt% with the aid of Imt a pocket majr- 
nifyiiiji^ glass, to discover many things which 
oriliiiary mortals were quite unahle to 
appreciate. 

However, Mr. Holmes seems to have been 
<piitc lacking in the power to impress his 
conclusions upon otliers, until the logic of 
events had introduced supplemental evidence. 
Though the great criminologist was readily 
able to frame an accurate deserijition of an 
unknown imlividnal from a ftnd print, a 
flake of ash, a seraji of jniper — Messrs. 
Gregson and Lestnule of Scotland Yard were 
quite unconvinced until the «»flender in ques¬ 
tion had frankly confessed, with the under- 
stamliiig that his words would he used 
against him. 

In other words, the personal element in 
observation, depending not merely upon the 
keenest eyesight, hut on the et»ordination of 
an immense store of knowlcrlge, is quite 
iineommunieahle. 

But, with the device illustrated here, 
which its inventor has called a “radio Sher¬ 
lock Holmes,'’ the conclusions can he react 
alike hy all on the scale of a most unemo¬ 
tional meter, after they have been pro- 
noimct'd by an impartial and discriminating 



^POSM 8UTT0M 
PHOTO Tl/Bt 


StOT f0« MATtRIAL 
UNDER TEST 


LENS GIVING par¬ 
allel BEAM OF 
IIONT THROUGH 
APERTURE. 

-AUTO LAMP 


KNOB TO SET 
-METER TO'lOO" 
FOR'NO SAMPLE' 


VPOSH BUTTON FOR 
SAMPLES REAOtNG 
LESS Than \ 0 % 


^NEEOLE CLAMP 
ZERO adjuster 


Fijt. A 

Xozv that the f>ublic has become 
accusiottied to buyintf radio tuhes 
fro-m testers tvith dials like the 
old counter scdcs, will the ladies 
be equally insistent that “'Shcr-^ 
lock Holmes’* shall first f'oss 
uf>oii the quality of their new 
Sc7'Crru nsf 


pliotoeleetrie cell. It is true, of cinirsc, 
that they may call for an interpreter quite 
as ingenious as the wizard of Baker Street. 

True or False? 

The eominereial name of the apparatus 
illustrated is the ‘‘transmeter”: it measures 
the trail si ueeacy of any object through 




FiM. 2 

Construction, of the transmitter for portability, 
illlustrations courtexv fl cstiughoitsc El, & 
Co,) 


The electrical riVruu of the photoelectric traus- 
mitter^ Xeith ttvo scales for different trans- 
luecncics, 

which light from a standard source is pass¬ 
ing, and therchy aftoicls a most delicate 
standard of comparison. We have, for in¬ 
stance, a document of great value—if genu¬ 
ine—hut diuditfu! authenticity, sueli as the 
stock cert ideate illustrated in the cover pic¬ 
ture. It is jdaced in the transmeter; the 
reading is taken, and compared with a genu¬ 
ine eertilieatc of the same issue. If the 
readings are similar, it is indicated that they 
are printed on the .same ])a])Cr; hut, if the 
imitation was produced at a ditTereiit time 
and place, even the slight difference between 
slu'cts of the same make, hut a different 
■‘mill run,’' will he apparent. 

It is even believed that works of art 
may he tested in the manner shown to de¬ 
termine tiieir simihirity to other products 
of the age in which it is alleged lliat they 
were rod need. 

However, the fundamental idea which gov¬ 
erned the inception of the trnnsmeter was 
not the prevention of fraud, or the detection 
of crime, but the more everyday purpose of 


obtaining greater efficiency and uniformity 
in manufacture. The inventor, C. C. Hein, 
a Westinghouse engineer, had laid before 
him tlie problem of testing tfie opacpiencss 
of paper. (To measure its thiekness is 
easier, and has been done hy an ingenious 
Tnetliod involving cajiacity effects.) If the 
jiaper is too translnciMit, the printing on one 
side shows through the sheet, and makes It 
harder to read the other side. If the pai»er 
is too thiek, too much material is used. To 
shun the extremes of spoilage and wasle is a 
prohlein in modern mass production. 

After all was said and done, the demand 
for opaqueness was one created hy tin* 
liuman eye; the eye afforded the most satis¬ 
factory test of (puditv—l)nt the human eye 
tires (piiekly. The same .sheet of paj)er 
seemed different before and after dinner; 
between the hours of morning freshness and 
the hours of afterntMTii weariness. Finally, 
the engineer determined to substitute the 
‘‘electric eye"—the j>liot(H*leetric cell—for 
the bin nan organ of vision. The final result 
t»f his work is shown here. 

Arrangement of the Meter 

The radio Sherlock Holmc.s—or trans- 
meter—is about the size of an aidoinohile 
battery. When a .sheet of paper, or other 
thin material wliose translucency is to he de¬ 
termined, is inSETted into the slot near the 
bottom, it passes between a standard low- 
voltagc electric lamp and tbe photocell. 'Fbe 
light received through it, by tlie cell, is 
measured by tlie niieroammeter, set in tbe 
top of the instrument. With snitalde dry- 
cell batteries, the device is readily portable. 
Its electric circuit is shown in Fig. 1, ami 
the meehanieal nrraiigenu’iit in Fig. ‘2. 

For objects of ditVerent colors, certain 
]Troblems arise; for the photo-cell is afl’eet«‘d 
in ditTerent degi*ce by tl e same amount of 
light energy at the different wavelengths 
whicli determine color. A }Tieee of l>lm: 
jiaper gives a reading of ditTerent value from 
a sheet of red jiaper of similar weight and 
thickne.ss. Hnwever, even this irregularity 
might be regularized hy prcjiaring a suitable 
color-calibration chart. 

One of the aceonqianying illustrations 
shows a jiair of silk stockings being tested 
for their “shccrncss*' hv a method more ac¬ 
curate than the old fluger-and-thumh method. 
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The Latest Radio Appliances 

New Commercial Products of interest to the radio trade. Service 
Men, and radio constructors. 


TWIN-DETECTOR MIDGET 
SUPERHET 

A VAUIA riON in radio set desijrn is 
shown by tht? inaiitcl-typc snperlictcro- 
dync receiver illustrated in Fijr. A; the dia¬ 
gram of etmnections (Fig. 1) illustrate.s 
several novel variations from orthodox de¬ 
sign. 

The input circuit includes a hand selector 
of the induetive-eoupling type. Although 



Fi«. A 

"The Radicttc **Modcl 90** midget s^per^ 


the use of type ’21- tubes is .shown, the vol¬ 
ume-control potentiometer, Ul, is in the 
cathode circuit and, consequently, the circuit 
is readily adaptable to the use of tyj)e *35 
variable-iuu tubes; with corresponding re¬ 
duction in the amount of cro.ss-niodulation. 
A “local-distance** switch, in the chassis, is 
the only other means of control. The tone 
control is of capacity-resistance type; Cl- 
U2, connected from grid to gritl of the piish- 
j)uU *45*s. The field coil of the dynamic 
reproducer obtains its current liy being con¬ 
nected in the negative lead of the power 
pack. A Jack is provided, for connection 
of a phonograjih pickup in the cathode cir¬ 
cuit of the twin-detectors. 


'I’liis novel arrangement of a j>ower de¬ 
tector circuit is tlie out.standing jioint of 
interest about the '‘Model PO." Tliis twin- 
detector design, it will be notieed, is obtained 
by jiaralleling two type *27 tubes. 

For the guidance of Service Men, the fol¬ 
lowing data are furnished concerning the 
tube (average) operating characteristics; 
Plate potentials; VI, V2, V4, V5, Vfi, V7, 
V8, 225 volts; V3, 85 volts. Cathode poten¬ 
tials; \*1, Vb 2 volts; \'2, 7 volts; V3, 5 
volts; ^^5, VG, 25 volts; V7, V8, 28 volts. 
Screen-grid potentials; Vl, ^'2, VI*, 85 volt.s. 
Voltages corresponding to the colored leat! 
of the rejiroducer are as follows; red, 230 
volts; blue, IGO; black, 0.0; brown, 225. All 
potentials are thus indicated only on a high- 
resistance meter. 

There are two 8 mf. sections of an elec¬ 
trolytic condcn.ser, C2, in this cha.ssi.s. Thi.s, 
the ‘Ttadiette Model 90** reeeiver, is a prod¬ 
uct of Keller-Fuller Mfg. Co., Ltd., Los 
Angeles, Calif. 



Assembly of metallized resistors, producinff 
simplicity m receiver connections, 

MOLDED GANG RESISTORS 
NOVEL type of rc.si.stanee strip, re¬ 
cently ])Ut on the market, e<»nsists (as 
shown ill Fig. B) of a number of metallised 
resistors of the ceramic-aiul-east-metal type, 
with S(>ldcring leads; with an additional e«'ist¬ 
ing around the cciiter of each rc.sistancc 
unit; and a special cast-metal center sup¬ 
port, upon which they may be mounted to 
form a resi.stor gang. A rod is .slipped 
thnuigh each center casting, to hold them 
all together. 

This ru’W tyjie of re.sistor as.semhly is avail¬ 
able in units of 0.5-, 1- and 2-watt ratings! 


The chit’f advantage is low co.st and eon- 
veuience in assembly; since the casting is 
made i>art of the regular resistor unit, and 
the entire lot may be placed together whcrc- 
ever convenient. 

These molded gang resistors are manufac¬ 
tured by the International Resistance Co., 
PhiIadeIphi«T. 


INTERMEDIATE SHIELDED 
TRANSFORMERS 

IG. C illu.strates a de.sign of shielded 1. F. 
transformer, equipped with primary and 
.secondary re.sonating variable condensers, 
which has recently been put on the market 
as a unit to supplement other superhetero¬ 
dyne equipment designed by the same manu¬ 
facturer. 

These intermediate-frequency transform¬ 
ers, designed for operation at any point be¬ 
tween 1G5 and 185 kc., are available in three 
types. The shielded “Type F” is very 
(Continued on page 174) 



Fig. C 

The construction of the **TraHsttor** !,F, traus* 
former, available in three designs. 
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Control Units for Sound 

Recording 

Home-made and commercial units giving multiple 
use of the audio amplifier 

By GEORGE J. SALIBA, S.B. 


S IMPUCITY of operation is absolutely 
essential in any apparatus tliat re¬ 
quires for its ultimate coiiunercial 
success a great volume of sales to 
the general public. Witli the first ratlin 
sets, it took an experienced operator to 
tune in a station. The switches ami tuning 
devices presented such a foijnidably techni¬ 
cal appearance that the layman usually ad¬ 
hered strictly t«) the rule of “hands otTP* 
It wasn’t until single-dial control was de¬ 
veloped that ratlio iinaliy came int<i its own. 

fortunately for the home-recording en¬ 
thusiasts, the present-day manufacturers of 
rcci»r<Ung equipment are so thoroughly e<lu- 
cated to simplified control that not one of 
them is otiering a control box which con¬ 
tains more than one knob; and tlie wiring- 
in of the box to tlic radio receiver is such 
a simple matter tliat it takes only a few 
minutes. 

for home recording the control box must 
be capable of performing the following func¬ 
tions, using only a single knob, 

(1) Switch in the microphone circuit for 
voice recording; 

(2) Change the circuit for playback; 

(3) Connect the equijuuent for radio record¬ 
ing; 

(t) “Normal.” (Radio reproduction at full 
ctliciency,) 

It is the purpose of this article to de¬ 
scribe in detail some of ilie control boxes 
now available, starting with one whicli can 
be built easily in the home. 

fig. 1 sliows the circuit of such a box. 
The switch Sw. 1 .shown in the diagram is 
of the Federal “anti-capacity” type, ohtain- 
aiile at radio stores for a small sum. The 
four moving c<»ntacts of the switch are all 
rigidly connected together by an insulating 
strip, as .showm; so that when the handle 
is thrown to the right, contact is made be¬ 
tween the four moving contacts and the four 



A practical circuit incorporating the commercial 
circuif-cltangc stvitch of Fig. A; both pickup 
ajtd recorder ziuits are required. Arms A take 
three positions. 


left-hand .springs. 'When the handle is 
thrown to tlie left, the moving contacts 
make connection with all the right-hand 
springs. It is very evident, therefore, that 
the switch can control many circuits; aiul 
thcrcfme it lends itself very nicely to home 
recording circiiit.s. 

The microphone transformer MT is of 
the c<»nventional type. Two 200-ohni wind¬ 
ings form the primary; while the secondary 
has an inqiedance of 2(K),(K)() ohms to match 
the grid-to-cathode inqieilance. The single¬ 
button microphone is shown as an example; 



Flft. I 

A simple ehangc-over unit for hofne^ record tug, 
using a standard multi^polc double-throw stvitch 
SH I; the adapters fit underneath the pozver 
tubes. 

however, the use of a two-hutton iiiicro- 
jdiorie will inqirove the recordings. Cxin- 
riec'tions for the latter were de.scribed in 
the July, 19.31 issue of U\uio-CKArc (page 
28). 

Hie ojicration of this contnj box is ex¬ 
tremely simple. If recording is dc.sircd, the 
switch is tlirown to the "recording” jiosi- 
tion, and the toggle switch Sw. 2 in the 
micropboiie circuit is closed. For luiero- 
jibone rec«)rdiiig, the radio sot is detuned, 
or the volume control is brought way down. 
If radio recording is desired, the micro¬ 
phone switcli is thrown to the “off” posi¬ 
tion, and the desired program is tuned in. 
Playback is accoiiiplislied by throwing the 
switch to the “phono” position and breaking 
the microphone circuit. It is important to 
remember that, when microphone recording 
is not desired, the microphone switch must 
he “ofl*’*; otherwise the battery will run 
down iaj>idly. 

It will be noticed that, in the “idayback” 
))osition, the high-iiupeilance jiickup is con¬ 
nected directly to the grid and cathode of 
the detector lube, without using a coupling 
transformer. A transformer is not really 
necessary; because tlie (piality is not im¬ 
proved in the least, while it means added 
cxpeii.se. .As a nuitter of fact, the effect 



Fi«. A 

A new, compact unit for selection of circuits to 
recordf play-back, or reproduce radio. 


of the transformer would be to reduce tlie 
entire level of the higher freipicncies; and 
this is detrimental to good quality. 

In the writer’s opinion the use of a coup¬ 
ling tiansfonner is only permissible when 
the gain is low ami w’arrants an increase; 
or when the leads are quite long. Lengthy, 
high-impedance leads are the cause of feed¬ 
back and the picking up of line noises. 
To j)revent this, a “low-impedanee” pick-up, 
usually 200 ohms, is used in conjunction 
with a suitable input transformer. 

AVlicn the switch is thrown to the record¬ 
ing position, a slight decrca.se in volume at 
the speaker may he noticed. This is due 
to the fact tliat the impedance match he- 
hvecn the output tubes and the load, i.s 
destroyed. For maximum vnditftorted out¬ 
put, the plate circuit load inqiedance of a 
3-cleiiient tube must c<[ual twice the tube 
impedance; and, if an iiiqicdance ccjual to 
the normal loa<l iiupedaiice is put in parallel 
witli the latter, the output tubes w'ill then 
“look into” an impedance only equal to 
their own. Maximum power transfer is 
now accimiplished, thougli with a certain los.s 
of (juality and volume. However, this con¬ 
dition is not enough to have any noticeable 
effect on the fini.shccl reconl. 

If .single-prong adapters are not obtain¬ 
able, tlie two wires are placed on the plate 
prongs of the outjiiit tidies. 

The Presto control box shown in Fig. .A| 
comes complete ready to lie wired to the 
radio receiver, 'riiis box ha.s on it three 



Substantially, the circuit of Fig. 2, zvith a 
**booster'' stage added to obtain better quality 
and volume, zvith less background noise. 
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positions, nanirly: “Kadio,** “Mic.** and 
“Uadio-Kcc/* 

In Fig. 2 is sliown tlir siinpicst wav of 
utili/.ing this hox. The selector switch is 
of very ingenitnis design and, fr<»iii a close 


oiiin winding for the inicrophonc, and a 
.’3(KX>-ohni (impedance) winding to match 
tlie piek-np. 'I'his iiooknp also ])rovides a 
single-}Mile, donhle-throw toggle switch for 
radio or phonogr;i}ih, eliminating the neees- 



FijJ. B 

Interior x*icw of the Best control unit, of>era^ 

tion of :e/nV/i is shoxen in Fufs, 4-8 inclusive, 
on page 180. 

sity of detuning the radio set when niicro- 
jihone recording is d(*.sired. 

From Figs. 2 and i3, it .should he olivious 
how this control hox operates. When the 
.switch is in '‘]ihono” jiosition, the pickup 
is connected directly t(» the grid and cath¬ 
ode. In “Mic.” position, the microphone 
circuit and the recorder are cut in; the 
volume control of the .set inu.st then be 
turned way down, or the .set detuned. 

In “Uad-Uec.” ]insition, the microjihone 
circuit is di.sconnccted and radio recording 
is accompli.shed. 

Fig. 4 is a .schematic of I he Best control 
hox. The .selector switch used in this Ihix 
is made iip of six circular jdates of fdier 
which have connector lugs evenly di.strihutcd 
around their rim.s, as clearly .shown in the 
]ilHitograph, Fig. H. Five of these lugs 
give .selection; while the sixth, or common 
connection, is permanently attached to a 
circular metal ring which is fa.stcned to 
the fiber disc. One end of the .switch arm 
makes contact with any one of the five lugs, 
while the other end is always in contact with 
the circular ring. 

'I'liere are six sets of the.se rotary switche.s. 
Kach arm is individually in.sulated, hut all 
are rigidly connected to the shaft; .so that, 
when the control knob is turned, the arms 
move in iini.son. For example, wlum the 
arm is turned to “Uadio” no connection 
changes are made and, consequently, the 
radio is free to be operated. When the 
knob is turned to “Kadio-Uec.” the circuit 
(Continued on potje 18f)) 


THREE PRIZE-WINNING NEW WORDS 

For Sound Recording Technicians and Fans 

No. 1 

The Professional Operator of recording equipment should be called a 
RECORDING TECHNICIAN 

Prize of $10.00 won by James J. Bolger, 706 George St., Norristown, Pa. 

No, 2 

The Non-Professional Owner of a recording radio is a 
SOUND FAN, or SOUND HAM. 

Prize of $10.00 won by Mrs. Karl Nash, 1125 Graydon Ave., Norfolk, Va. 

No. 3 

The person whose voice is actually being recorded is a 

REPRODUCEE. 

Prize of $10.00 won by Joseph Gomer>', 357 Crane Boulevard, Los Angeles, Calif. 

While qiutc a nuniher of new words were coined for the contc.st by our 
readers, the general run of thc.se inventions were un.satisfactory lieeau.se they 
were either hard to i>ronoiince, or not cjuickly suggestive of their meaning. 
‘‘Recorder” was o fife red in each of the three eontc.st.s; obviously, if tbe most 
suitable word for one pur}M)se, it is not .so for the others. “Phonologi.st” and 
“'rranscriber*’ were among the entries for No. 1 which dc.scrve honorahle mention. 
“Recording Subject” and “Recording Artist” were .suggested for No. 3; the 
]irixe winner in which is not more satisfactory, for most purpo.ses, than 
“Recordee,” which was listed in the announcement of the prize contest (in the 
,luly, 1931, issue of RAnio-CMAiT) as being ruled out of the coinjietition. 

As usual, there were many suggestions which, though meant seriou.sly enough, 
carried more or less humorous implications which had e.sea|)etl the contestant. 
For instance, “Amacordaceiver,” “Tyro-Sonographer” and “Radiolaysicaii” (No. 
2); “Profe.s.sograj)her” (No. 1); and “Accordist,” “Lainhdagraphter” (hi), and 
“Recorvocant” for No. 3. 

Most of the attenqits to form words on cla.ssical principles were not altogether 
happy; although one entrant wrote “Having derived the.se words from the Latin, 
I feel that they will meet tbe combined approval of the radio profession.” That 
is, as Mark Antony might have observed to Caesar’s ghost, a non nequitnr. 

We believe that words more acceptable to the profession and to the public 
may be coined, and will be; but, at present, the prizes must be awarded on the 
bases of the entries submitted in the contest, and under the terms laid down. 


study of the diagram, the various opera¬ 
tions will be evident. Seven contacts are 
distributed aliout the periphery of a circle; 
one stands alone while the remaining .six 
are strapped together to make 3 pairs. The 
arm of the switeh is made up of two arc- 
shaped metal strijis A, which are in.sulated 
from each other. 

On the to}i of the box arc provided two 
pairs of phone rccc|)taclcs; one for the mi¬ 
crophone and one for the recorder or cut¬ 
ting head. Five wires from the box are 
eonnected ])ernianently to the radio receiver; 
the black and green to the ]dates of the 
oiitjiut tubes; tin* blue to the piek-up; the 
yellow to the grid of the dcUador; and the 
brown .serving as a (‘omnion lead to both 
the cathode and the iiick-np. 

A more elabonite use t<i whieh the box 
may be put is illustrated in Fig. 3, Here 
a mierophone anqdifier or booster is .shown; 
this is for radio stds winch do not have 
sufficient gain in the audio stages for good 
recording. The microjdume transformer 
u.sc‘d is, preferably, of sjieeial de.sign, with 
a two-section primary consisting of a 200- 



W’ith a mutiiple^micTOpUonc and central amplifier sys¬ 
tem, the fox breeder listens on his temperamental 
proteges. 


.tbnx-e, cubs, zvith a zvirc-^puarded 
n}}erophflne iri their kennel. /3r- 
loze, the eentral amplifier, zvith 
selector szviteh and loud speaker, 
uxed on the Sili’er Fox Farm, 
Kirehbera zu Tunsehutz, Eisen^ 
hero (Thuringia)t Germany. 
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Going After 
Service 

How advertising and publicity rebuilt a 
business rapidly for an enterprising 
Service Man 

By J. P. KENNEDY 



Telephone 3-2414 


J. P. Kennedy 

418 Weal I^Salle Avenue 
South Bend, Indiana 


/• P- Kenned R a i i n S 


c t V i c e 


O TT of tlie game for a year. Your 
hiisiuess wreeketl in tlie mitlst of 
a national et‘onotMic upbeaval: 
everytliing to win, notliiiig left to 
lose. Would you go under or light? That 
was tlie (piestiou 1 fatted a year ago and 
ehose to fight. You can do some slirewd 
thinking when yuu're hungry. 

The first j)robh-m requiring thought was 
to reach the greatest nuiuher of people witli 
the message, not only that a railio Service 
Man was available, hut that they needed 
this partieidar Service Man right now. Un¬ 
der the mistaken idea that low prices would 
get the results, live huiulred government 
post cards were printed aiul sent out offer¬ 
ing service at one-third the regular rate of 
$1.50 for a limited time. Tlie idea prac¬ 
tically failed. The “something-ftir-imthing" 
people were the only ones that called; ami 
they wnnted more for their fifty cents than 
tuo ordinary calls would entail. 

The next idea had nrnre merit and ccr- 
tninly more profitahle results. The radio 
page of our leading local pajier was such 
an un ill teres ting .sheet that most of the radio 
aclverti.sers requested other locations to make 
their copy effective. “Let’s write .something 
of interest for that page, something that 
will consistently attract readers \^ho, in 
turn, will see the ads.“ That idea a p pea let! 
to the etlitor. He offered to run free with 
my name at the head, a daily column on 
ratlio, if I would supply the copy. 

A ipiestiou and answer column .seemed the 
higieal meiliiirn and, as enough (jiiestions 
would not come in to siqiply the daily as¬ 
signment, it would he necessary to write 


not only the answers hut the question.s. 'Po 
make them appear geuuiiu*, fictitious initials 
could he sig-ned. It took six hours of typing 
to prepare the first tw'o wcek.s’ copy. The 
iilea clicked instantly. Actual fan mail he- 
gaii to come in with real i[nestions, IVojile 
began to ask, “Who is this eliap, l\**nneilyr“ 
Sen.sing that tpiery, 1 ran ads, ticing in with 
the column, with iny picture and suitahle 
eojiy. The calls for service weie increasing 
daily. 

A Direct-Mail Campaign 
There are a large mimher of wealthy 
people in this city (South Demi, Iruliana). 
Their trade and good will wa.s the, next oli- 
Jective. Tortured with .staid miiucographe<l 
advertising, that went in the waste basket. 


Dear Mrs. Riley: 

The gentleman whose picture appears on 
tills card will call on you in a few days to 
test and check your radio set, 

Tliis service is absolutely free. We want 
to know wliat ty|>c of set yon have an<l what 
equipment it takes so that when you call 
for service we can serve yon without delay. 
Please admit Mr. Kennedy when he calls. 

J. P. Kennedy’s Radio Service 
418 West La.Salle Avenue, 

.South Bend, Indiana. 

Ph. J-2414 


,/ postal •tvlth a picture, like the business card 
aboxx — a two-color job tvhiclt has suffered in 
reprodit ction. 



Profrl by Experience 

OF J.OOO OTHERS, CALL 

«I«P. Kennedy's 

Radio Service 

ph. 3-2414, 411 W. LaSalle 
















OUR COMPLETE KNOWLEDGE 
or RADIO MEANS MINIMUM 
COST OF REPAIK. 

J. P. KE.NNEDVS 

Radio Service 
Ph. 3-2414 411 W. LaSalle 




$10.00 FKFE 

If We rai»*f Repair Toar 
Radio Sri 

J. P. KENMvD^ S 
UADIO SERVICE 

Ph. 3-2414 419 W. LaS.ille 


What’s Wrong 

With Your Radio? 
J. P. KENNF.nvS 
It \DlO SEItVICE 

Ph. :«2I14 418 w. LaSalle 


'C 

f 


A combination of publicity and ad^'crtising with smalt spact — *'bullcts’^ — frequently 
repeated. Larger netvspapcr advertiscfncnts are shoivn hclou* at the left. 



these people are the hardest to reach. Per¬ 
sonal calls are imjxissilde with countless 
butlers, maids and private .secretaries to 
liloek reaching their superiors. 

Personal letters seemed the only .solution. 
They must be sent iu plain envelopes on 
jdain wliite pajier, with no letter head that 
would betray their commercial as])cct. Thv> 
must have liuman interest, tiiscreet flatter}’, 
the personal touch, and a dynamic coiiquiet 
message — high-pressure stuff. Everyone who 
has liveii in a given community, for a few 
years, knows at least the big civic and in¬ 
dustrial characters. If not, ahuo.st any old 
eilizrii eau supply not only the names hut 
countless stories and incidents about these 
prominent jieojde. There is your mati*rial. 
A typical letter appears on the next page. 

Use of Good Printinft 
The problem of boiling a compact force¬ 
ful selling message into a one-iiich, single- 
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colunm newspa])er a<l cost several hours 
.study. The mf)St effective of several dozen 
tried are re|>r<]<liieed here. 

An iuiportant part of a Service Man’s 
e*juii)oienl is a jrood hnsine.ss eard. Tak- 
in;r advantage of the iiicIIkuIs used l)y poli¬ 
ticians to get their personality acro.ss to 
the voters, I resortccl t<i a business card 
beaiirig my own pictinx* arul a niiniinurn of 
printecl material. The more simple aiul 
imifjue the eard is, the more dignihed and 
effective it is with the most desirable class 
of trade. 

Stmly the business cards of snec'essful 
tirins and men. Ask yourself what appealeil 
f.o you in a particular card; take that idea 
and use it in your own car<l. Color, dis- 
<Tcetly used, distingui.shes a card, I use 
tv^o straight blue lines (<lespile the extra 
cost ot a sccoiul run by the jirinter) to 
get away from the cofivcntional black, yet 
employ a cool color that will not distract 
the eye of the reader from the printed mat¬ 
ter. 1 consider this card on a par with 

NENNCOrS J.P. RADIO SERVICE — 

PERSONAL 

HIGH QUALITY SERVICE 

Reasonable 

Rates 

418 W LaSdle.<3-2414 

od'i’Crtisrmciit tn the C^asSffiCii telcf^honc di¬ 
rectory attracts attention at the right moment, 

any other form of a<lvcrlising I cmdd give 
a jH'Ospcetive customer. 

To supplement the business card, a jier- 
.sonal letter of appreciation goes to every 
new actpiaintance I make. It apparently 
tlocs n<» hartn to flatter new friends; they 
remember you long after you have forgot¬ 
ten them. 

St inlying the succi'ssful method of selling 
eii)]>loycd In allied iinlust ri<\s, 1 took the 
idea of the persistent Fuller Uriish sales¬ 
men and rew'orkeil it to sell service. The 
adilresses of hou.ses having an aerial could 
be securetl hy merely wfdking <lowii the 
.street. The citv <li rectory supplietl the 
names of the octiipants of these homes. I 
selected ten a day and maileil a government 
postcard hearing my picture and the mes¬ 
sage repnKluced on the preceding page. 

'I'liis announcement has been gaining en¬ 
trance to 70% of the homes it is .sent to. 
True, it costs time arul energy to make 
the.se free calls; hut half of those called 
on mvil new tuh<‘S, lightning arrestors, tone 
controls or actual rejiairs and—believe it 
or not — tlie\ buy (hem and averagt; you 
$1.50 to $2.00 per call. The days when you 
ctiuUI sit around the shop, and wait for 
the calls to come in, have passed. There 
is jilenty of biisiiu*ss if yon go after it. 

I tried an interesting experiment in sell¬ 
ing lightning arrestor.s. The weather reports 
w'ere watched carefully for an annonnee- 
ment of an approaeliing thuruler st<Miii; and 
an ad was then run wntli a scare headline 
in italics. Not a niutfle col! re^tultetl from 
the ati! 

'I'lic copy was changed, a lit Lie jiersonal 
family interest was injected; and not onlv 
was a stock of slow-moving lightning arrest¬ 
ors sold, hut I obtainetl the opportunity to 
sell tubes and other accessories on the same 
call. 


Telephone Solicitation 

On rainy days, and particularly in the 
evenings, it Ls profitable business to call old 
customers, who have not been contacted for 
six months or more, by i>lione. Offer to test 
their set free the following day while you’re 
in their neighliorhood. (Of course you make 
it tt point to he in their neigh ho rlumd.) It 
is absolutely surprising how many type ’45 
and tubes are .sold on these calls. 

The jilione book jirovides an invaluable 
adv<*i tising service. Snappy copy that show's 
class, yet does not frighten away the finan¬ 
cially timiil rea<ler, can be run in the busi¬ 
ness directory part <»f the phone hook at low 
rates (compared to other a<Ivertlsing me¬ 
diums) ami you know that it is w'ithin reach 
of all your more desirable customers, day 
and night throughout the year. Win*re two 
phone hooks are issuc<l per year, that which 
ixivcrs the fall period should liave tlie larg¬ 
est and h<‘st copy you can afford to nm; 
while just a simple card-like announeement 
will do in the Ixiok (hiring the jieriod of 
least activity in service wank and during 
the time you are going out after tlie husi- 
neSsS. I inteiul to have copy in tlie phone 
hook as long as I am in tlie service 
bijsinc.ss. 

A copy of a small-type plionc hook ad is 
given lie re. 

The natural ipiestion other ,Scrvice Men 
will ask, when they finish reading this ar¬ 
ticle, is: ‘‘How much is Kerinctly making 
with all these advertising stunts? How big 
is the city he's in?” 



Mr. Kennedy has dr- 
sip$}cd his own service 
<•</ If if*fnen t .■ above, a n 
anaiysrer which is kef^t 
up-to-date; right, shop 
equipment. The 1000- 
cycie oscillator has 
plug-in eoils to cover 
170 to 6.000 kc.it in¬ 
corporates a galt-ano- 
tfuter. for a 
meter. There is also an 
0-10.000 (.‘\iecade “ ad- 
ustment) ohmmeter : a 
0.1 to S.9 mf. capacity 
meter; and a milliam- 
nieter which reads 0- 
10-100-500 t*olts. Every 
unit has phone jacks, 
for quick connections 
with proper polarity. 


418 West LaSalle Avenue, 
Sooth neiid. Itidiana 
Oc<ol)or 1. 1930. 

Mr. Jolm Riley, 

605 E. Howard Street, 

South bend. Indiana. 

Dear Mr. Kilcy: 

Have you ever had a person that sold 
you merchandise or service take a iwrsonal 
interest in yonr satisfaction after they se¬ 
cured your money? 

.\ few years ago, 1 had the pleasure of 
repairing your hrcmer-Tiilly radio. The 
gracious manner in which I was Ircated hy 
both yourself and your charming wife left 
a pleasing memory. The air of culture and 
rehnemetit ihat |iervaried your liome inspired 
me to exert my best efforts and utmost skill 
in repairing yonr radio. 

Not hearing from yon since, I presnnie 
your set has l>ceu working satisfactorily, 
but really it shouhl lie carefully gone over 
at least once a year. Tubes don’t last for¬ 
ever. Iniproveinents arc available, such as 
static modifiers, belter known as tone con¬ 
trols, new rjuick heating tubes and more 
eflicicnt lightning arrestors. 

1 am interested in your satisfaction. With¬ 
out knowing of these iniprovements, yon 
might lie talkeil into Iniying a new set, while 
your present set can lie brought up to ilate 
at a fraction of the cost of a new machine. 
I want your friendship and the good will 
of your friends. This can only l>c obtained 
by serving yonr interests to the l>est of my 
ability. In other words, 1 want your radio 
service business. May 1 have it? 

{Signed) J. V. Kennedv, 

J. 1*. Kennedy’s Radio Service. 
Phone 3-2414 


One of Mr. Kennedy's diplonuitic letters. A 
little Harney, and then a business touch. 

The business will average $10.00 a day 
jirofit or return for labor while you work. 
Being Ituman, 1 take a tluy off occasionally 
for a little golf; devote a few evenings a 
month to social affairs (there are some 
beautiful girls in Sontli liend and they are 
partial to young men in business); over¬ 
sleep some niort lings; at t cm I the weekly 
meetings of the Kiwanis Club and take part 
in ail}' civie affairs tliat eall for volunteers. 
(TlHit’s real publieit} plu.s tlie satisfaction 
of doing a good turn.) Soiitli Bend is an 
industrial city of slightly over 100,<K)() popu¬ 
lation, with H tine friendly group of people 
ami with the well-known University of 
Notre Dame at its northern hountlary. 

The leading ratlio eoneerns liave distrib¬ 
utors located here who supply all tlie .stan¬ 
dard mercliaiidise neeiled, witlioul delaying 
{Continued on poj/e 182) 
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DESIGN OF 

Oscillators 

for Servicing 

A STABLE-FREQUENCY OSCILLATOR 
By C. H. W, Nason 

HE oscillator described here has ))ecn 
used hy me for many varied piir- 
j>oses, for some years past, and gives 
stability of calibration to a marked 
degree. Altlioiigh it is not generally known 
to the IfTynian, the voltages supplied to an 
oscillating vacuum tube have a marked in¬ 
fluence on the frequency of oscillation, by 
reason of the changes in the tube constants 
arising as tlie voltages shift; this liolds true 
for iMdh “A” and “B” potentials. It is also 
true that, in most circuits, the changing of 
tubes will require recalibration of the cir¬ 
cuit. In the oscillator shown, the tuned cir¬ 
cuit, controlling the freipiency of oscillation, 
is so eonipletely isolated from the tube cir¬ 
cuit proper that changing voltages or minor 
changes in the tube constants have but little 
effect on the calibration of the oscillator; 
and the frequency will remain constant 
within a siiiall fraction of one per cent, 
over long periods. I have never had the 
opportunity of testing the arrangement in 
short-wave transmission, but have employed 
it in special measuring circuits to as low 
as 40 meters where, to all intents, the sta¬ 
bility of frequency was as high as could 
be obtained from quartx-crystal apparatus 
without temperature control. 

In aligning the tuned circuits of a re¬ 
ceiver, it is not necessary to employ a 
modulated oscillator together with a rectify¬ 
ing output meter; for the detector tube of 
the receiver itself gives an excellent indi¬ 
cation of the ntaximum signal when arranged 
as a vacuum-tube voltmeter. All that is 
necessary, to make the detector operate as 
a tube voltmeter, is to make provision for 
an indicating instrument; which may be a 
O-lO-milliainpere meter inserted in the 
detector jilate lead. This may be done, 
cither by definitely breaking the detector's 
]»late-supply lead, or by using an adapter 



The compact and couxTnicttt design of Mr, 
IVtiler's original oscillator {See page 147.) 


(manufactured from an old tube base and 
a sock(‘t) in which the plate lead has been 
brought out to form a connection for the 
meter. 

An important difference between ijriil- 
leak and bias detection will become obvious 
immediately. In (/rid circuit or <jrUl-hak 
detectors, the plate current is normally 
quite high for the plate voltage used; since 
no bias, or a slightly j)ositive bias, obtains. 
In this type of detector, maximum signal is 
indicated by the miuimum detector plate 
current. The contrary is true of plate 
circuit or bias detection, where the grid is 
biased almost to the cut-off of the plate 
current, ami the maximum signal is attended 
by the maximum detector plate current. 

The procedure in ganging the tuning 
condensers of a receiver will be quite simple. 
It is necessary only to set the tuning control 
<»f the receiver at some fixed point and 
vary the (»scillator (coupled, of course, to 
the antenna lead by means of a single turn 
of wire; or, through a small condenser— 
about 100 iiimf.—to the antenna post of the 
receiver) until a maximum reading (or 



The stahlc‘frcquency oscillator described by 
Mr, Nason is tuned by /.3-Cl. te/oV/i is not 
in the circuit of the tube itself. 


minimum, as the case may he) of the indi¬ 
cator is obtained. Each tuned circuit should 
then be varied by means of the trimmer 
condensers, or by adjusting the condenser 
plates, until maximum signal is obtained. 
Much sharper adjustment of the circuits can 
be obtained with an oscillator of this type 
than with a modulated oscillator—although 
it must be admitted that this gives no check 
on the audio amplifier. Any difficulty experi¬ 
enced, in obtaining a sharp indication of 
the maximum slgmd, points to detector over¬ 
load; and the coupling between the oscillator 
and the receiver should then be reduced. 

AVlien it is desired to calibrate the oscil¬ 
lator, one may select broadcast stations of 
known frequency (almost all station.^ are 
close to their assigned frequency these days) 
and adjust the oscillator to the frequency 
of the broadcaster by the “zero-beat” 
metlKul. To do this, tune in the station 
desired, vary the oscillator until a hetero¬ 
dyne note is heard in the speaker; then 
carefully reduce the pitch of the note until 
the hetenalyning disappears. The oscillator 
is now adjusted to tlie same frequency as 
the broadcaster. Only a few stations need 
he used to obtain enough points to draw a 
full-range curve of the oscillator’s tuning 
range. 

Service Men and fans oonq)etent to u.se 
this equipment should be quite capable of 




Fig. 1 

The usual method of applying a single oscil¬ 
lator successively to R.F, circuits. 


ts Construction without details as to layout. 
The parts required are as follows: 

One transformer with two 2.5-volt second¬ 
aries (Tl); 

One llainmarlund “SLF 17” .(KX)Ji5-inf. 
condenser, with dial (Cl); 

Two Folymet 2-mf., 200-volt bypa.ss con¬ 
densers (C2) ; 

One iron-core choke, ilO-henry (Lt); 

One Elect rad 1000-ohm flexible resistor 

(«); 

One grid coil (L2), 40 turns on a 1 Vi- 
inch tube; 

One jdate coil (LI), 40 turns on a 2-inch 
tube. 

One tuning coil (L3), 80 turns on a \%- 
iiich tube. 

The three coils are assembled, one inside 
the other, in the order of their diameter; 
all are of No. 25 enamelled wire. The com¬ 
pleted oscillator must be totally shielded. 


USE OF DUAL OSCILLATORS 
By A. R. Haidell 

I F the accumulated experience of all Serv¬ 
ice Men were known to each Service 
Man, consideraWe time and expense could 
be saved; but the practical short-cuts and 
inventions of one may may not occur to 
others. The following practical hints may 
he of value to you. 

There are various methods employed to 
line up the U.F, stages of broadcast re¬ 
ceivers, hut many of them leave iiincli to he 
desired. One rather common arrangement 
for adjusting the various stages is shown 
in Fig. 1, where we have an oscillator and 
a grid meter in series with its grid leak; 
the complete circuit of the oscillator being 
given in Fig. 2. 

In lining up the various stages, the test 
clip is connected to one of the tuning con¬ 
densers and the oscillator’s frequency is 
varied for niinhiumi grid current. 



Design of the oscillator described by Mr. 
Haidell; coil and condenser are any combina^ 
tioH suited to the band to be tuned. 
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Ordinarily, the first condenser used is 
one having no adjustment; if the set em¬ 
ploys three tuned stages, and only two are 
provitled with trinuuers, the eondenser witli- 
out a triunning condenser is used lirst, other 
stiiges being lined up with respect to it. 
With iiiiniinimi grid eurrenl, the test clip 
is moved to the condenser of an adjacent 
stage, and llic trimmer is varied until the 
grid current again is at minimum. This pro- 
eedine is repeated until all the stages have 
been lined up; then the whole process should 
l>e usually repeated, for best results. 



3 

^fr. Ilatdcll uses tivo oscUhtOfs, built in one 
cabinet, to detect differeuee of tuviug bctieecn 
tzvo /?, I', circ-uits. 


The essentials of a new arrangement are 
shown in Fig. iJ; this set-up is iiiexjuaisive 
and will save eonsideratile time. Two sim¬ 
ple Hartley oscillators are necessary; the 
new two volt (MO) tubes are suitable. Each 
oseillating circuit is jirovidcd with two leads 
witli clips; and both oscillators are mounted 
ill the same cabinet and atljusted to cover 
the same fre(|ueney range, as shown later. 

'I'o operate, set the clips on the condensers 
of two adjacent stages. The trimming eon- 
den.ser of one stage is then varied until 
zero heat is obtained in the loud speaker, 
or in the headphones coiuieeted in the plate 
circuit of one of the oscillators. Both oscil¬ 
lators .sfmuld he oscillating at the same fre- 
ipieney, before they are connected to the 
stages. When eoiinected, thev will still os¬ 
cillate at the same frequency, if each tuned 
circuit in the receiver is tuned to the same 
frecpieney. Hence, when the tuned circuits 
arc lined up, zero heat between ttic oscil¬ 
lator frequencies will lie reached. 'I’he sig¬ 
nal in tlie loud sj>eaker may he as loud as 
de.sired, making for Cii.sy adjustment. The 
volume control should ordinarily he turned 
tlo\s n. 

When the first two stages are projierly 
lined u]», the leads are clianged over to the 
next pair of tuned eireiiits and then the 
latter are adjusted. It is clear that a 
closer appniach to the desired coiulition of 
resonance will result by adjusting two 
stages at a time, and much time will he 
saved. 

'Hie cost of the ne<‘essaiy eipiipmerit is 
\vss than in the ordinary arrangement; for 
tid- grid meter or jdatc meter, wliicli is iprite 
a fraction of the total cost, can he left out. 

Matched coils am! condensers should he 
used in ttic two oscillators. Each dscil- 
lator is adjusted with the .same tuned cir¬ 
cuit, so that the Munifuiuu constants are tlie 
same; one of the condensers can he ad¬ 
justed with a trimmer, if desired. 

The Service Man usually employs some 
spi^cial points on the dial of the receiver 
whieli is to lie lined up; one of these is 
selected, and one of the bsciilutors is ad¬ 


justed to some setting near the natural 
frequency of the tuned circuit in the re¬ 
ceiver. A pair of headphones is then con¬ 
nected in the plate circuit of the other 
oscillator, and the dial is adjusted until 
zero hciit is obtained with the first oscillator. 

Witli both oscillators operating on tlie 
same frequency, the lemis arc connected 
to tlie tuuc<l cirenits in the receiver; and 
the trimiuei* in one stage is adjusted for 
zero heat in the loud speaker, or in the 
pliones. When the leads are clipped on 
the tuned circuits tlie rre(iuency of the 
oscillators will, usually, ciiange. It will lie 
noted that the oscillator and receiver coils 
are in parallel as arc, also, the oscillator 
aiul receiver comleiisers. The total indiic- 
Uince is thus halved and the capacity is 
<l<MibIcd, leaving the frequency of oscilla¬ 
tion nearly the same. 


A PORTABLE ELECTRIC 
OSCILLATOR 
By H. Weiler 

OMPACT and light, the unit shown can 
lie operated from the HO-volt line with¬ 
out the use of rectifiers, step-down trans¬ 
formers or litters. 

Rectification in this circuit (Fig. f) is 
automatic because the grid is negative only 
wlien the plate is positive; when the reverse 
is true, obviously, no plate current is flow¬ 
ing. Wc also use tliis eon tin nous reversal 
of current (in the A.C line) to motlulate 


Favorite Testing 
Equipment 
of Service Men 

A COMPLETE TEST BOARD 
By W. L. Brown 



T he test panel illustratetl, installed in 
our service tlejiartnient primarily for 
our work with Crosley receivers, incorpor¬ 
ates many special features. U is speciiilly 
provuled with e<|uipmeiit for servicing l>. C. 
and automobile set.s, etc.; will te.st Mershon 
e«mdensers; determine gain of amlio ampli- 
liers; detect a sluirt in a variable condeuscr 
witliout disctumecling tlie U. F. coil; 
measure the current consumption of a 
cJiassis; etc., etc. 

Tlie center panel will he rccognizetl as a 
Supreme Diagnometer (“Model 400 B“) tfie 
external connections of which are brought 
out below. 'Hie small square panel at its 
left is a tube tester eoiistrueted in our 
own shop; above it is a heater rack, used 
to warm up cathode-type tubes before tliey 
are put on test. At the right of the Duig- 
nometer Is a completely shielded, modulated 
U. F. oscillator; and heyoiul this is a 
“.Moelel 70fi*’ ('‘Show box”) rewired with 
’45s, for use as a master set in testing 
rep rot luce rs. 

The panel is provided with a special 
heavy power transformer of our own design, 
for operating the heater rack, and furnish¬ 
ing direct current for heavy-duty tests. It 
now' has ahso, at the left, a multiplng and 
volume control, with a special cable for 
tests with the “Uoamio*’ automotive set; to 
this, batteries are coimeeted. This eonnec- 
lion, however, is not sliowii in the illustra¬ 
tion. To the three sjleakers pictured, also, 
liUNC been addctl tsvo more. 

On each end of tlie panel arc A. C. 
connections, glow lainjis with pin-jack con¬ 
nect ions for eontiniiity tests; antenna con¬ 
nections; and pin jiaeks giving access to 
the speakers above. It is possible for two 
(Continued on page 171) 


Fii?. 4 

Mr. li'eiier's sifuf^lc oscillator; right, a tyt'C 
of 110-iW/ tube which gives great eomf'nctness. 


our signal, for (iO cycles is an audible 
frecpuTicy. 

When <a type tube is connected in 

scries with a •25-w’att lamp in a 110-volt 
line, w*e get approximately 5 volts on the 
filament. 

The value of tlie condenser 
is .<KK).5 mf.; the coil w'as an 
ordinary three-circuit tuner. 

The secondary shunted acro.ss 
the condcn.ser is wound witli 
48 turns of Vo. 2fi S.C.C. wire 
on a tube. I’lie amount 

of turns to he wound on the 
tickler is to he ilctermined hv 
experiment. 

(Continued on page 175) 


CMiMiiiiiiriiriiriMiniitiiiiTiinrt 


^fr. Bro^rn, left; Mr. E. A. Freitas, 
right: xvith the test board described 
above; which was coH.ttrurted for the 
jrrttVr department of Kicrulff and 
Ravenseroft, Los Angeles, of which 
the former is manager. 
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The Sonora Specialist 

Service data on these widely~distributed and 
complex receivers 

By GEORGE F. BROOKS 


S ONORA receivers were extremely 
popular, and a jrreat many of them 
are still in operation, presenting jiroh- 
leins of servicing which are out of 
the ordinary in some ways. For this reason, 
the writer has coiuiiined all his experiences 
with the receivers of this make, to describe 
a thorough routine of service inspection 
and adjustinent of a “Model 40*’ phono¬ 
graph conihination; although it is not to he 
supposed that all the troubles listed will 
be encountered in a single set. 

The following list of complaints may be 
presented; 

(1) Distortion on radio and phon(»graph, 
with lack of bass notes; 

(2) Radio fades out, but can be brought 
back by snapping switch; 

(3) Weak signals on the phonogra])li; 

(4) Radio will occasionally start up a 
bubbling noise (motor-boating); 

(5) Unevenness of sustained notes on 
phonograph recordings; 

(6) Phonograph motor interferes with 
radio reception (brush-type motor); 

(7) Noisy volume control on radio; 

(8) Phooograj)h motor will stop before 
end of records; 

(9) Oscillation on radio at 350 meters 
and 500 meters; 

(10) Excessive hum. 

A test of tubes may show* that one of the 
SO-1 push-pull power tubes is inoperative; 
so that the other receives an increased jdate 
voltage and, with the low*er current flow* 
through the biasing resistor, lowered nega¬ 
tive bias. The result will be that the plate 
current of the reniaioiog tube will he too 
high; and this is ooe cause of the distortion, 
in radio or phonograph reproduction, listed 
as point No. 1. 


Overhauling the Tuner 

After replacing defective tubes a test for 
fading (No. 2) may be made. With the 
analyzer plug io one of the U. F. sockets, 
it is found that the plate current is increas¬ 
ing and the grid bias deereasing, wliile the 
signal is fading out. 

The probability is that the 0.1-nif. ct)up- 
ling condenser (see below*) between the 
plate of one R. F. amplifier and the grid 
of the next is leaking; this gives the grid 
a positive bias, and prevents the tube from 
functioning as an amplifier. These condems- 
ers are of the paper type, and subject to 
deterioration as a result of the heat of the 
tubes. It is advisable to replace all of 
them with the bakclite-enca.sed, mica- 
dielectric type hut, since each condenser is 
located under its tulie socket, it will be 
necessary to take off the bottom of the 
tuner unit. 

This may be ])Ullcd without disturbing the 
audio unit, by taking off the dial plate; but 
it is necessary also to discoonect the tuner’s 
cable from the terminal strip behind the 

audio unit, and pull out the extreme left 

phonograph record rack to remove the bolt 
directly above the latter. This bolt holds 
the leR side of the timer; w'hile the bolt 
at the right side is acce.ssible from the rear 
of the cabinet, just above the reproducer. 

After unsoldering the pilot-lamp leads, 
|he tuner unit may he taken out. While 
replacing the coupling condensers, the 
opportunity is also obtained to tighten u]) 
the screw's holding the neutralizing chokes 
to the chassis. These chokes, which are 

under the coil sockets, are part of the 

neutralizing system aod must be ])roperly 
grounded; or in.stability will result. The 
chokes under the tube sockets, on the <»thcr 



PhortOftraph unit of Sonora **Models 44,” “46,” 
and “40.*' Color code of tuner, all sets ibelo7v>: 

1 to 6, respcctivclyx green; red^blk.; black; 
blk.-ycllow, yclloiv, ycllow-blk, 

hand, are in the plate leads; if one opens, 
there wdll be a lack of voltage on its R. F. 
plate. 

Refore reassembling the tuner, the contact 
arm of the volume control should be cleaned 
and a little oil applied, to cure the noise 
complained of as No. 7. 

A rever.sal of the antenna and ground 
leads wdll cause hum (No. 10) as w*ell as 
oscillation at 350 and 500 meters (No. 9); 
but hum remaining after this is corrected 
may be cured with a one-microfarad con¬ 
denser betw’een terminals No. G and 8 on 
the strip behind the audio unit. This by- 
pa.sses the grid-biasing resistor of the R.F. 
and first A.F. stages. Hum remaining after 
this may be attributed to a shorted air-gap 
in one of the filter chokes of the power 
pack. 

If tliere is no voltage on the detector 
plate, the black 60,()00-ohni resistor under 
the audio unit is open, in this chassis, the 
detector plate voltage is tapped off the plate 
of the first audio tube through this resistor, 
w'hich serves also as an A.F. stabilizer. 

Adjustments on the Phonograph 
There are several possible causes for weak 
reproduction on the phonograph (No, 3) 
which will be taken up in this order. 

The siogle-turo secondary of the output 
transformer (in the reproducer) is a copper 
band arouod the transformer. If corrosion 



Modci 20, cables 5, 6, betzveen audio, potver, and phonograph ipage 173, hzver right) units. Resistor R ts /?!, is only in D.C. sets; piekup is 

of **tozv impedance*' type. 
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Servicing—As Others See It 

A viewpoint of radio retailing methods which is 
entirely too typical 


causes lii^h resistanoe, tins band should be 
diseoiiiiefted from the voice coil, and the 
rontaets cleaned. 'rbis will restore sen¬ 
sitivity, jiartienlarly on the hij^h frequencies. 

If tlie cone is not centered properly, it is 
necessary to loosen the j^niiip of live liolts 
and readjust it. 

The radio-phono switeh j»oinls also pro¬ 
vide a j>lace where pooi' contact may lie 
found. To atteiul to thi.s, it is necessary 
to remove the inotorlmartl. First lake out 
the automatic spring Imldin^^ the lid of the 
phono compartment; nej^lecting this will 
rau.se damage to tlie cabinet and to the 
mcclmnisni. Disconnect the A.C. plug and 
the piekuj) lca<ls from the rear of the 
cabinet. 

The contacts are then <*leaned with a 
small file, of the type u.sed for automobile 
ignition work; tlic leaves are bent to in- 
4Tea.se the tension on the contacts. The 
]>hono \olmne <*ontrol, whicli is a l.'j-ohin 
potentiometer across tin* pickup, is also 
sandi>aperc<l; .sirn*** any imperfect c<mtaet 
will materially r<‘duee phonograph volume. 

IWfore replacing the motorhoanl, it is 
desirable to see that the filter unit on the 
A.C. line to the motor is in g^Mul condition. 
If the resistor is opc‘n, this will can.se radio 
interference wlien the motor is running (if 
not to the set owner, at least to his neigh- 
bor.s—y<i. f>). 

nc.*f<ire replacing the turntable, «'heek up 
on the gtivernor. Lneven running (Ko. 5) 
will give the o)»tieal illu.sion that the gov¬ 
ernor balls are .sijuarc*. ’I'ti cure this, loosen 
the .screws bolding tbc g4»vcrnor springs nrul, 
holding the halls tight to the shaft, turn in 
the screws again. ’I'1ht<* i.s, at one <*nd of 
the spring, an oval luilc to take uj) slack. 

If the governor shaft is held too light in 
its bearing.s, it will he m’ce.s.sarv to loosen 
the set-.screw at one side of the outer bear¬ 
ing. and adjust the tension nut to alhnv 
about ^/,-ineh ernl play. 'I’he end spring 
will hold the shaft steady in ojicratioii, 

Stojiping before the end of the rccfird 
(No. 8) is 4pii(‘kly cure<l. While the turn¬ 
table is out, .slack otT on the three bolts hold¬ 
ing the motor, and twist tbc motor a.s.sem- 
bly counter-clockwise. This will change the 
ciit-oflf point of the automatic stop. an<l the 
rt*cortls w*ill play through to the end. 

.Since this last opera!itui affects the speed 
of the turntable, it will be4*ome ne<*e.ssary 
now t<» readjust the S]>eed t*) 7H revolutions 
jier minute. If the spec‘d indicator show's 
“Min.” before the speed is sutVieiently re- 
<luced, bend the brake-])ad ladder .slightly 
toward tlie balance wlictd. This will check 
the spceil; and flic indicator is again re- 
atljusted until tbc 4)}>tTation is c«)rrcct. 

Ballast Lamp a Guide 

Trouble in the pow'cr ]>nck may be indi¬ 
cated by a bright glow in tbc ballast tul)C; 
normally this tube gets hot, but glows only 
dimly, if at all- A short <if an\’ of tbc tiltcr 
condensers will ligid this tube brightly; 
while a .short i?i the primary of the power 
transformer wall blow it out. 

T»> loejdi’/.c trouble in tin* park, discon¬ 
nect leads No. 7 and 8 fnun the terminal 
strip of the jiack; these conned to the field 
coil of the dynamic rcprodm*er, which akso 
serves as a filter choke. Then test tin* trans¬ 
former, filter choke and condensers for 
.shorts. See w'hcthcr tlie pilot-lamp bracket 
is shorted to the housing of the tuner. 

(Confhiu^.d on pofje 182) 


oyS this a syslcmr*' inquires a writcT in 
A The Compotihuf Jiotnti, organ of a 
group of trade compositors (whom the gen¬ 
eral public wiinhl group under the generic 
name of adds the fol- 

Itiwing outside view of the radio business 
(retail): 

“Ucccntly w’c went Uirougli the experience 
of .shopping for a radio. We diiln’t get 
one, thank Giid, but w’c di<l get a lot of 
information. We bad Iboiiglit that a railio 
w'as a <leviee for eolIe<‘ling .smiiuls <Mit of 
tlic air and reproducing tbeiii in the home. 
Ill this we were mistaken. A railio, we 
now know, it an empty woodiii box with a 
knob on it. 'Flie several Iniinlre<l assorted 
gimmicks necessary to make tiie instrument 
do anything, are all extras. 

'*’rbis business policy, if anyone coidd <*all 
it that, of radio distributor.s, strikes us as 
a jiretty coy .system. It eouhl be applied 
to other ]iiu*.s of business and it 0 (*curs to 
us that the result would be no einl amusing. 

“If w’e liad a rail in .salesman at the bcacl 
of a typogra|>hic bou.se, we would lie s<uue- 
wliat startled, no doubt, by tbc way he 
wauild conduct tlic business, “’rype at Five 
Cents a 'J'liousand lau.s,” is about the way 
the advertising would run, and after several 
tliou.sand printing buyers had been kilh'd 
in the rush, tbc .survivors would w'ake up 
w’itb bills in their bamls wdiicli woiihl make 
them vvisli they, too, iiail ilieit. 

“'Fo be sure, the job would be bilh‘d at 
five c<*nts a thousand em.s, but there would 
be a few little iiu*ident.;il.s, not mentioned, 
of Ciiurse, until after the contract luul been 
signed, 'Inhere wonltl be an extra cliarg’c f<»r 
Composition; a charge for leails an<l slugs 
and for the spaces bi'tw’ciMi worils; a charge 
for metal; a charge for the compositor’s 
time; a 4*Iiargc for tbc .soap with wbicli lie 
waslied bis bands after the job was set; a 
cliarge for laundering bis towel and apron; 
a I’liargc for wear and tear on bis shoe 
le.ither and an a.s.se.s.sment for liis ohl-age 
jiension; a charge f4)r ink, paper and time 
rccpiircil for pulling proofs; a charge for 
<h‘prcciation on tbc proof press; a charge 
for string and paper used in tying the job 
u|>; a time cliargc for tying and weighing 
.Tiid an additional per cent, ftir upkeep for 
the .scab’s; a charge for elevator .service; a 
charge for delivery, including’ gasoline and 
4)il and the Iruek driver’s time; a charge for 
return of delivery truck; a 4‘liargc for 
sweeping tlu' otru’c ami, no < ton lit, a few 
otlu’r small charge’s, just for good measure. 

“Hy tlic time tbc buyer got it in eomlition 
.so that be could make any use of it, bis 
tlioiisaiid em.s would cost him, aceoriling to 
the radio system, $91.(>7, provided be re- 
tiirne<I the metal at bis own expense.” 

The rather interesting point, that is most 
obvious here, is that tbc expen.scs listed 
are part of the cost of producing the com- 
])os(*d type; after all tbe.se have been in¬ 
curred, tbc type is u.sele.ss until it has been 
put on a jirc.ss ami ink and paper apjilied 


to it In other words, the finislicd “com¬ 
position*’ is like the radio before the latter 
i.s siip)>lied with tulies and hooked up. 

Uiit this highly teelinical, if important, 
point is asiilc from the fact lhat the immiii- 
erablc expenses of doing busiiic.ss must go 
into the cost of s<*llirig every ra<lio; and that 
every ra<lio dealer must take them into con- 
siileration. So akso, all the costs of kecjiing 
a radio in operation must lie j>ai<l by some¬ 
one. 'Flic more difficult that service i.s ma<lc 
by the imimifaclurer, the more the puhlic 
must pay for it. 'Flie more ililliculties that 
are thrown in the way of the Service Man, 
the higlicr the t‘ost of owning a radio. 
Rightly, or wrongfully, the puldic has tlie 
iilea that the upkeep is too high. 

It is an expensive frame of miiul for the 
radio imlu.strv. A little more 4*dm’ation of 
the puhlic on ra<lio scrvii’ing is ill order; 
ami it is most cconomiially to he obtained 
l»y a somcw'liat more cordial entente be¬ 
tween radio manufacturers ami Service Men 
than that wliicli exists today. 


EXTENDING THE SPEAKER 
By John J. Nothelfer 

aT the height of a birtli<lay jiarty, the 
XA radio .set sutldenly went “dead”; a filter 
(’oiidcnsi’r had .sliorteil. As the radio serv- 
ii’c stores were clo.setl for the CNcning, it 
looked as if the party would spend tlic rest 
of the night in silem*e. 

But, in a half hour, radio recejitioii was 
restorctl in the billowing novel manner: 

After a bngtli of wire had l>een connecte<l 
(through a 1-mf. eimden.ser) to the jilate 
tif the last amlio tube, in the next-cloor 
neighbor’s ra<lio, the wire was run to the 
borne where the party was in progre.ss. The 
niagnetie speaker was then eonneeteil on 
one side to the wire, and on the other to 
the ground or eha.ssis of the radio. As both 
receivers were grounded, tlic circuit was 
I’onqdcted; and excellent reception was ob¬ 
tained for tbc rest of the evening. The 
wire used was <»rdy No. 21 C.C. magnet 
wire, ami heavier wire would have improved 
the reception. 'Fhis met hod of extending 
the out]iut of a radio to anotlu’r home lias 
many u.ses, and many iileas can be (levelopeil 
from it. (The idea has oC(‘nrred to other 
correspondents; hut many readers may piaffit 
by it.^— Editor,) 



The expedient found t>.v Mr. \oiUelfer is simple 
cnouqU; it is necessary^ hoivc^er, that there 
should be a ffood common ground beiueen set 
and outside speaker. 
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APEX “MODEL 31” RECEIVER CHASSIS 

radio only; phono, comb.; *‘31-D,’’ remote control; 25-cycle models, 

(radio only); *‘31-X Phono.” and “31*X Remote) 


The **No. 31 Series’* .Apex receivers, manu- 
f.icturcd l»y United States Radio Si Television 
Corp., 'Marion. Incl., include several <levclop- 
ments of exceptional interest to the Service 
Man; ontstandin^ is the design of the “Model 
31 Remote,” a remote-controlletl screen-grid 
chassis. The detail illustrations show the 
manner in which the fundamental chassis ar¬ 
rangement is modified to obtain other modes 
of operation. 

It will lie observed that the 8,000-ohm volume 
cotitrol resistor is common to the antenna and 
cathode circuits of \'l, V2 and V3. Its position 
in Ixith Ra<lio and Phono models is shown in 
1 ig A. 

Modifications of the detector and power trans¬ 
former primary connections, for phonograph 
operation, arc detailed in Figs, H and C. The 
reproilucer connections are illustrated in Fig. 1), 


\’0. \'7. 25 nia.; \’8. 37 ma. (per pl.ate). Screen- 
grid currents, \T, V2, \'3, 0.45-nia. ’’tiriti 
test,” Vl, \'2, V3, 5.8-ma.; V4, 0.3-ma.; \‘S, 
5.5-ma.; \'6. \‘7. .30 ma. 

The electrolytic condensers C. as a test of 
efficiency, may he checked for leakage at 250 
volts D. C. (')vcr a period of five minutes the 
leakage current through one 8-mf. section should 
he aiKUit 2 ma.; although it will function satis¬ 
factorily up to alxint 5 m.*!. 

It is advisable to have the milliam meter 
shunted, and connected in the negative lead; if 
the meter does not indicate excessive current, 
the shunt may he opened and a more accurate 
reading obtained. This is good shop procedure; 
a more convenient one on the job being to Open 
one of the positive leads, insert the shunted 
meter and, after five minutes (if the indic.ition 
is normal) open the shunt for accurate measure- 




-A- 


eooo 

on MS 


I I 


S ,150 
/^OhMS 

-wm- 


RFC 


L4 


MOIO-" 


TO V2,V5, CATHODES 
-B* RROWM^ 




VOL. 

^ CONtUt 




^static Shield 



SOCK^T\ INDEX HOLE INDEX PIN yPLUG 

- '-t -.j I* J ~ I j n -1OHMSJ TfuA. 


'LOCAL-OISTRNCE^TeOOO OHMS“ 

SWITCH MANUAL VOLUME CONTROL 



I 



S ATIC STOPj 

FRAME OftOUUD 




‘D- 


FRAME OROUHO 
RC. 


;rrown 


S 


3 n 


SW, TUNING - SHAFT 
OPERATED POWER $W. 


'“Moticl 31” rcmotc~coutr(i{ cqtiil'mcnt: A {ieft)^ selector nuit; D iriffht), remote controls 


In the remote-control model, tzvo 8,000-ohm 
Volume Control resistors are available; one in 
the selector unit, for manual oiier.ition, and one 
in the remote l»ox for control of the volume. 

The 15-ohm resistor Rl operates in con¬ 
junction with the s|»ecial local-distance switch 
found only in the remote-control selector unit. 

A 16-conductor cable (two wires unused) 
connects the selector unit ami the remote control. 

The constants of the receiver chassis com¬ 
ponents are as follows: 

Resistor Rl, 15 ohms; R2, 250 ohms; R3, 
50,000 ohms; R4, Rl2, 0.1-mcg.; R5, R8, 
0.5-meg.; R6, 2,500 ohms; R7, 15,000 ohms; 
R9, 3,500 ohms; RIO, 8,400 ohms; Rll, 10,700 
ohms: R13, 0.2-meg. 

Cotuleiisers Cl, C2, C3, C4, are the usual 
tuning units, shunted by trimmers; C5, C8, 
C12. 0.5-mf.; C6, C7. 0.4-mf.; C9. .001-mf.; 
CIO. Cll, .04-mf.; C13. .006-nif.; C14, 0.1-mf.; 
Cl5. 0.2-mf.; C, a 3-sectioii 8-mf. electrolytic 
Condenser hank. 

Tube average operating characteristics (at 115 
volts line potential and volume control at 
maximum), are as follows: FiLiment potentials, 
V1-V5, inclusive, 2.25 volts; V6-V7, 2.35 volts; 
\’8, 4.9 volts. Plate Potentials: VI, \'2, \'3, 
178 volts; V4, 60 volts; V5, 160 volts; V6, V7, 
246 volts. Control-grid potentials: VI, V2, V3, 
3 volts; V4, 9 volts; V5, 12 volts; V6, V7, 40 
vidts. Screen-grid |>otciiti.'ils: \‘l, \'2, V3, 86 
volt.s. C'lthwlc iKitentials, Vl. V2, V3, 3 volts; 
V4, 9 volts; V5, 12 volts. Pl.atc currents: Vl, 
V2. V3, 3.4 ma.; V4, 0.25-ma.; V5, 4.5 ma.; 


ment. Do not attempt to apply alternating cur¬ 
rent to this type of condenser, to test its capa¬ 
city; rather, substitute for a questionable one, 
a standard of known worth. A crystalline de¬ 
posit at the vent may indicate that considerable 
leakage of the electrolyte has taken place; its 
total loss is indic.ited as an oiK-n circuit. 

The tuning Control motor M is of the re¬ 
versible, sh.'ided-]»ole tyjw and consumes al>out 
20 watts and <locs not re«|iiirc oiling. Three 
feed wires control its direction of rotation. A 
long slender spring, inserted in a slot at one 
end of the motor, keeps the rotor out of lateral 
alignment. Therefore, when current traverses 
the field windings, the rotor is pulled into lateral 
alignment, engaging the clutch; the reverse 
operation, upon cessation of the field current, 
causes the clutch-spring to kick back the rotor, 
when the semi-circular switch segment stops 
instantly and the rotor continues to spin freely 
until it gradually stops. If the motor is not 
horizontal, gravity will affect the lateral travel 
of the rotor, in addition to the effects of the 
alKivc-mentioned spring and the field flux. 

J.ack-switch Sw.l moves alKiiit and 

changes the circuit for manual or remote opera¬ 
tion. Switch Sw., also on the back of the gear 
case, operates, by means of an arm att:iclu-d to 
the drive-shaft coupling, to open the power 
transformer’s primary circuit when the drive 
shaft is in the “off” iwsition. 

“f-ocal-l )i.stauce” switch Sw.2 is located on 
the panel of the selector unit; and is operated 
from the side of the cabinet. 


^GREEN WITH RED TRACER 

Fiys. A, B, C, D, described in the texU 

Of the 16 Cabled wires, 9 arc for station 
positions: 1, minus DX, 1, plus UX; 1, line 
lead; 2, volume control; 2, unused (they are 
“spares"). 

The operation of the remote box may 1^ 
dcscrilied as follows: Its 18-point selector is 
controlled by a knob. Pre-set station selection 
for 9 programs is available at as many con¬ 
tacts; 8 more are for “J)X” settings; and 1 
more, the “off” position. The arm of the switch 
is pcimanently connected to the line leatl from 
the selector unit which goes to the secondary 
of T2; and its rotation completes the circuit 
from the line lead to the station selector’s con¬ 
tact springs, corresponding to successive i>uints 
of contact. The direction of rotation of motor 
M is controlled by the “plus” and “minus” 
1)X buttons; power to the receiver l>eing shut 
off when the pointer is in the extreme left 
position. (Xote, however, that transformer T2, 
consuming practically no current at no-load, is 
connected to the light line at all times.) 

If the screw which holds the pointer to the 
semi-circular, sw‘itch-segment gear shaft is 
loosened, the pointer will have to be reset; 
which may lie done by placing it so that it 
points to the insulated gap l>ctwecn the semi¬ 
circular switch segments, and then tightening 
the screw. At this point, the station selector’s 
contact springs do not make electrical connec¬ 
tion with the semi-circular segments, and the 
circuit through the motor field is open. 

For 25-cycle operation, it is necessary to 
change the power transformer, and change 0.1- 
mf. condenser C14 in the tuned filter circuit 
to one of 0.4S-mf. Of course, it is necessary 
also to change the phonograph motor in these 
models. 



Fundamental cirenit of the Apex ** Model 31” receiver, wired as the ** Model 3I-D” remote •control receiver. 
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PHILCO “TRANSITONE MODEL 3” 


Automotive Battery-Operated Receiver with Automatic Volume Control) 


This model, mamifacturcd by Transitonc 
Automobile Ka<)io Corporation, Philatlclphia, I’a., 
bears no rcscml)lancc to previous “‘rransitonc" 
models dcscril>e(l in i>ast issues of Kaoio-Chaft. 

Of exceptional interest is tlic inclusion of 
antoniatic volume control; 3 tsvo-element or 
diode detector is used. “C” bias is obtained 
by resistor-drop, as in socket-power sets; .is the 
schematic circuit indicates, there arc JO resist¬ 
ors ill this battery-model receiver. 

The values of ilie various components arc as 
follows: resistor Kl, 10,000 ohms; R2, k7, l<8, 
K13, O.l-mcg.; K3, K4, K6, 2S0 ohms; K5, K12, 
I\20, 1. meg.; R9, RIO, JO ohms; Rll, Kl5, 
0.25-mcg.; R14, volume control; Rib. 25,000 
ohms; R17, 30,000 ohms; kl8, 5U0 ohms; kl9, 
JO'J ohms. 

Condensers Cl, C2, C3 arc the usual tniiiiig 
units; C4, C5, C6. C9, CIO. .05-mf.: C7, C18, 

1 inf.; C8. CI 6 , 0.25-mf.; Cll. C13, Cl4, 
.00025-mf.; Cl2, .0005-inf.: Cl5, .015*mf.; 
Cl7, 2 mf. 

Resistors R6, R9, RlO and R20 arc con¬ 
tained in one unit; and resistors RI8 and R19 
in another. Resistors R3 and 1<4 are coinbtned 
with Condensers C9 and ClO. 

It should Ire obvious that tlie most important 
single factor in correct oiicratiun of this model 
receiver, aside from tulies of correct character¬ 
istic. is the use of resistors of correct con¬ 
stants. The wattage ratings of the resistors 
arc as follows: Rl, K.5, R7. R.8. Kll. Ul.t. 
kl5, 0.5-watt; R2, R12, R16, R17, 1 watt. 
The resistor color code is as follows: Kl, 

black; R2, R7, R8, Rl3, silver gray, yellow 
lip; R5, R 12 , green, white tip; Rll, R15, 
white; U16, lirowii, yellow tip; kl7, orange; 
R1S-R19, and k20, flat wire-wound. 

Tiifie average operating characteristics are 
as follows: tilament potentials, \ 1, \ 2, 

2 volts; V4, \75, V6, \*7, 5 volts. Plate po¬ 
tentials: VI, \’2, \’3. 150 \olts; \ 4, zero; 
VS, 45 volts; V6. 140 volts; V7, 142 volts. 
Control-grid potentials (negative): V5, 1.0 volt; 
V6, 2.5 volts; V7, 32 volts. Cathwle poten¬ 
tials: VI, V2, V3, 2 volts. .Screen-grill po¬ 
tentials: VI, V2, V3, 80 volts. Plate cur¬ 
rents: VT, V2, V3, 1.5 nia.; V4, zero; \ 5, 
1,0 ma.; V6, 3 ma.; V7, 16 ma. 

if it licconics necessary to re-align the tuned 
circuits to obtain greater selectivity and volume, 
use a rd>cr wrench and adjn.st the trimmers for 
a signal lictween 1,000 and 1.300 kc.; starting 
first at C3. 

Xoisy operation may I>e due to a ix)or Ixind 
l)Ctween the receiver chassis and the car cluissis. 
A partial test for this }»ossiblc source of trouble 
is to remove the antenna lca<ls when noise due 
to this c.'iiise will contiiuie unabated. 

r..ack of sensitivity, or noisy 0 {>cratlon. may 
l)e due to close proximity of the antenna in 
the top of the car to the metal-work; the aerial 
.should lie spaced from alt snch conductors (for 
instance, the dome light) by a distance of at 
least 3 inches. 


There is only one “A” lead; it is black, ami 
terminates in a big. Connect this to one ot 
the ammeter terminals on the instrument panel, 
.so that the current drain ol the radio set does 
not show on the meter. Tlic charging rate of 
the car storage lottery should lie increased .about 
2 amps., to coini»ens:itc for the average amount 
of Clln cut Consumed by the radio set. 

.\fter servicing an automotive receiver it is 
important to see that all metal |>arts —shielding, 
cable sheaths, etc.-^are well grounded to the 
chassis of the car. Tnlics and Iiatlcrics after 
replacement mnst lie securely fastened in place. 

If it Iiecomes necessary to replace the flexible 
tuning shaft, the procedure is as follows: push 
the free cinl of tlic flexible shaft through the 
bracket on the receiver so that the tip of the 
shaft is seated in the cotifder. Tigliten the 
two set-screws on the coupler, and then tighten 
the sct-screw on the bracket just enough to 
hold the casing in place. Time in a station 
of known fretpicncy, adjusting the receiver 
exactly. I.ooscn the two set-screws oir the 
cou])lcr which lock the shaft in Hace. The 
flexible tuning shaft can then lie turned with¬ 
out aiTecting the setting of the tuning con¬ 
denser ill the receiver. Set the ilial scale ac¬ 
curately to the chaniRd nnnilier currcsi>o«iding 
to the station frciiuciicy, an«! re-tiglitcii the two 
set screws on the coniiler. Check at several 
IKiints the relation Iietwcen dial reading and 
station froipiency. 

The IksI material for an aerial is No. 14 
or 16 copiKr screening, .^6 in. wide. It should 
lie used to replace all galvanized iron inniltry- 
scrcen, where the twisted parts .ire not lioiulcd; 
Cutting and Kicing kick the latter to make room 
for the Copper screen. Most car toi>s arc of 
\vuo(lcn-lK>w and cloth construction, with per¬ 
haps poultry-screen; hut, where steel bows are 
used, instead, greater sensitivity sometimes is 
obtained hy lacing in an antenna of stranded 
rublicI-covered wire. 

Poor tone quality m.iy he due to an air space 
between the reprotlncer and the hatlle (Part 
Xo. 2697-A) which should lie used with it. 

Standard interference suppression includes the 
use of standard spark-plug series resistors, a 
distributor (high-teiision-le.id) series resistor, 
ami interference bypass condensers on the brush 
side of the generator cutout, and the battery 
or ammeter siile of tlie ignition coil. 

If this procedure (descrilied in detail in past 
issues of ILmiio-Craft magazine) <loes not re¬ 
sult in siiflicicnt suppression, it may Ik* neces¬ 
sary to try the following: move the ignition 
coil from iiisulc of dash to engine side of par¬ 
tition; shield tlie high- and low-tension leads 
from the ignition coil to the dash; and securely 
ground the shielding, or mount the coil on the 
engine si<le of the flash. (In some instances 
ific construction of coil and switch may rcinicr 
this im|>ossthlc; wlien it will l»c necessary to 
use a separate coil and mount it in the engine 


compartment). Note partrcnl.lrly that only in 
r.ire instances should high-tensioii le;»ds be 
shielded; for which purixise “shielded high- 
tension cable’’ must not be use<l. 

It may be necessary, in some cases, to con¬ 
nect the “A — ’’ black-with-white leail to the 
battery instead of the Ixittcry-side of the am¬ 
meter: and pcrhaiis shield the lead, gronmling 
the shield (copper braid over loom) in several 
places — a procedure which is |kii ticnlarly efli- 
cacioiis. Impro-ved reception then indicates that 
further correction shoukl lie applietl; sliielding 
of the si>cakcr cable, and the liattery cable lie- 
twecii set’ aiul control-unit. All shielding should 
lie grounded. (Commercial shielded-calilc is 
preferable to separate shielding.) In some cases 
it is desirable to shield the lead from antenna 
to set; using only “shielded high-tension cable.” 

Interference due to dome-light coupling may 
be cliniiiiatefl hy connecting Uypass coinlcnsen» 
where these wires enter the corner post. Dirty 
distril'iitor contacts may cause noisy operation; 
over-whie separation of its contacts may cause 
the same elTect. Reversing the ignition coil’s 
primary leads sometimes reduces interference. 
Rubbing metal parts of the car chassis occa¬ 
sionally require Ixmding to the Ixxly of the 
car to reduce crackling sounds; cables, rods 
and piiios unless grounded may act as ignition- 
noise carriers. Ray ivarticniar attention to the 
temiieratiirC'indicator tnlie and the oil lines. 

I'endcr, seat, ami door pocls are available, 
for use to prevent marring the fliiisli of a car 
when inst.'illing or servicing the radio instalhation. 

IHinie-light and switch wiring mnst lie rim 
along the side of the top frame, ami along 
the top edge of the side of a bow’ ta the dome- 
light fixture. 

Lack of signals, or weak signals, may be an 
in(lic.ation of a grounded antenna. 

All conductors should be w’cll insulated from 
the car chassis, to prevent short-circuit; while 
fuses in the and “A” leads adds a 

safety factor. 

It is suggested that a complaint of poor 
service from the liatteries may lie checked 

by reference to the siK-edometer*s mileage indi¬ 
cation for the fieriod of the installation of the 
batteries. Tliis figure, divided by 25, gives 
approximately the number of hours the radio 
set has been used; which, divided by the figure 
for the elapsed time, in days, since the instal¬ 
lation of the batteries, indicates the number 

of lioiirs per day the ra<llo set has liccn in 

use. Heavy-duty K” blocks should last about 
600 operating days (1 limir per day), to ISO 

day.s (4 hours per day), « 

The distributor rotor shoukl just clear all 
stator contacts (test chalk marks on these con¬ 
tacts should remain undistnrlied); file the con¬ 
tacts; or file or poen the rotor, as may be 

required. 

Credit for these data is hereby extended to 
Messrs. Koliert K. Kerry and Roliert Long, Jr., 
of the manufacturer’s service department. 



Schematic circuit of the Philco "Transitoife Moiicl .V’ receiver, iucorporatiiiy automatic i^ofunu' control, a necessity itt automoti^T radio sets 
to overcome the effects of cUtiitffiuft location; the tot^il Current Consurtif'tiou is 4 amf^s. The reproducer is cntoloifucd as the " I ratisitouc Model 3 

Dynamic I.oud Speaker.'' Resistor RIA is of standard O.S-meg. rating. 
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Leaves from Service 
Men^s Notebooks 

Problems of a more or less unusual nature, and solu“ 
lions which R-VDIo-Craft’s readers have worked out 


OLD MODELS—AND BAD TUBES 
By J. Paul Miller 

K an Atwater Kent early mode) electric 
set that is dead, when no plate voltage 
shows on the deteetor tube, it is prob¬ 
ably dne to the phone condenser which 
is eonneeted from plate to jjround; this is 
either shorted or leaky, Ueinedy by rejilac- 
injf. The first diagnosis is, naturally, the re¬ 
sistor in the power jiaek or the primary of 
the first audio transformer. 

In an old model Steinite series-filament 
receiver, that would not tune aiiove ilO on 
the dials, the trouble was traced to a short- 
eireuit in the third variable condenser. 
(This short was in the bearing, and not in 
the plates touching.) This resulted in the 
last tube on the chassis being cold. The 
remedy w’as to rewind the primary just like 
the original, and find and correct the short- 
circuit. 

In the Sparton “Model 89A** a baffling 
problem presented itself in that the volume 
control was of no effect The control w'as 
not at fault, but a tube w'as found with a 
leak between the heater and the cathode. 
This often happens in new tubes, and a wise 
Service Man will check very carefully on 
this item first 

In using a set analyzer remove tlie tube 
very carefully, so as not to jar it in any 
way, and insert in the analyzer; if the tube 
is jarred the leak may not show up. Per¬ 
haps the better w’ay is to remove one tube 
at a time from the radio-freipieney can, and 
try the volume control with the set analyzer 
plugged into one of the sockets. When the 
leaky tube is located the volume control will 
function; and you will see that the plate 
current can be controlled from zero to about 
six or seven ma. (Never have more than 
one tube out of the circuit fit aiiv one time^ 
otherwi.se a damaged tube uia\ result ) 


A Star(‘k old-model electric set would not 
tune anything with the aerial and ground 
connected in the j»roper way. iiiis w’as 
found to be due to a short-iireuited primary 
on the first radio-frequency transformer, 
and remedied by rewinding or replacing the 
transformer. 

Many fading problems may be traced to a 
cracked filament in a **27 detector tube; 
wat(‘h this tube and you will see it light up 
and then go out when it gets hot. 

Ahso, fading and weak rei'cjition may be 
traced to the lightning arre.stor's being .short¬ 
ed or a broken connection at the terminal. 
Moral, test this first w'heii a set lacks vol¬ 
ume or, especially, if it will not tune on the 
higher wavelengths. 

A resonance hum on ])ush-pull output is 
not always coming in on the power lines 
and, often, you will find one of the pow’cr 
push-pull tubes out; this manifests itself by 
a decided hum wiien the receiver is tuneil 
to one of the low w'avelength stations. See 
that the tubes are both W’orking. 


REPAIRING SPEAKER CONES 
By John J. Nothelfer 

AVING iHuight several speakers with 
damaged cones (at a good price and 
with an idea of reselling at a profit), I 
learned much to my chagrin, the prices for 
new* cones! The prices w»ere so high that a 
loss instead of a jirofit w'oiild result. 

'liic speakers were damaged at the cen¬ 
tering device; this is the case w*ith nearly 
all damaged cones. I tried rejmirs, and w’itli 
good success, after several attenipt.s. 

Cutting out the damaged area, I sandpa¬ 
pered the edges of the cut to a rough fin¬ 
ish. Cutting a piece of paper from an old 
cone, I pasted the patch to the <lamaged 
area, with white collodion. 



Fiji. A 

Mr, Mothclfcr docs a little valet 7vork on an 
old-fashioned paper cone. 


It takes a wdiile to dry, and the patch 
must be held in place all that while, prob¬ 
ably an hour. The ordinary hot iron came 
to the rescue. After raising it to a good, 
hot “heat,” I pressed the iron over the 
pasted area. In a few* minutes the collodion 
had dried, and it held as firm as if the 
]>atches were metal and soldered! To pre¬ 
vent the collodion from getting to the sur¬ 
face of the iron, a piece of paper is laid 
over the area to be heated. 

A new centering deviee should he installed 
and the cone replaced on the speaker. 'I’he 
cone is then as good fis new*, and no fear 
should be entertained that the pasted patch 
will come loose. 

This i<lea also w*orks very well with dy¬ 
namic speakers which have been punctured 
by accidental means; in this case, ordinary 
typewriter paj)er is u.sed. 


THREE SET HINTS 
By Helmers J. Huebner 
F an Apex “Model 80** gives low volume 
ami a popping noise, see whether tlie 
volume control is touching the metal shield. 
It should be centered and tightened. 

\Vben a late 1930 model Apex begins to 
motorboat, or give harsh tones and incor¬ 
rect tube readings, it is an indication that 
the small conden.sers are out of stej). They 
should be adjusted w*ith the shield in place, 
by the aid of an output meter. 

When an Atw'ater Kent gets noisy, look 
for a dirty volume control, in almost any 
model. The cure is a good cleaning with 
gasoline. 


MULTIPLE SPEAKERS 
By Victor Trad 

SIMPKFi and economical method of 
wiring every room for a radio speaker, 
illustrated here, obviates drilling holes 
through the ceiling or floor; because one 
w’ire may be taken iqi.stairs or dow’ii.stairs 
from the outside of the building. I have 
used the idea ipiite siicce.ssfully in making 
such installations in my neighborhood, and 
they are w*orking quite W’cll. The arrange¬ 
ment slimvii les.sens losses caused by the 
use of two w*ires. (Fig. *2) 

A volume control, and a switch also, may 



This diagram of the tuner of an old Steinite model (**991/* **992/* **99.r*) shows the series- 
filament arrangement. As Mr, Miller points out, a grounding of the third tumng condenser cuts 

out the filament of the first tube. 
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lie used in cacli niuin, if desired by tlie set 
owner; convenienee outlets are obtainable, 
or ordinary electric wall recejitaeles may 
be made to serve. The condensers used 
are of 2-mf. ca]>aeity. That attached to the 
receiver’s out])ut is connected to the ground 
])ost of the set, when the latter runs directly 
to the radiator. 

(The method shown will lie of value to 
many Service Men wlio are prepared to 
add a profitable extra to installation work. 
It is desirable, perhaps, to add a eaiition 
that the use of speakers in parallel reduces 
the impedance and, thereby, the total effec¬ 
tive output of the set to all of them. The 
new pentode, particularly, re(purcs a large 
output impedance, as explained ehsewhere 
in this i.ssue. However, if more than two 
speakers are required, the use of a .series- 
])arallel connection will restore the matching 
of the load to the output tubes. On this 
subject, it will be of interest to refer to 
the paragraph ‘‘Matching Iteproducer Im¬ 
pedance,” in the article on page 727 of 
Uadio-Crai^t for June, while a very 

large installation is deserihed therein, tlie 
principle is the same.— Editor) 



Mr, Trad finds this method of 'virittrj sct'cral 
speakers to a receiver simple and profitable. 


IRREGULAR BIAS READINGS 

By Frank E. Chambers 

H I’iUE was the proldem: three ’26 U.F. 

tubes, all biased by a single resistor 
from filament center-tap to ground, normal 
filament and plate voltages on all tubes; 
grid bias on fir.st and second tubes slightly 
high, none on the third, and plate current 
on the third three times normal. 

Under other circumstances (as with ’27 
tubes) I would have said immediately— 
“Biasing bypass condenser sluit.” But when 
all arc biased by tlie .same resistor—! 

.\ continuity test disclosed an open in 
the secondary of the third K.F. coil, and 
on taking off the shield can, a poorly- 
soldered joint was found. Ue-sohlcring the 
joint restored everything to normal. 

I had never, in fivt years of service work, 
struck this ]>artieular eon<litioii; and this 
hint may save some fellow a lot of time. 



In an old-fashioned, Imo-i'idtaije receiver, an 
isolated grid Ufould bloek, Sote. as Mr. Cham^ 
hers finds, the tube runs a high plate current. 


BINDING BACK NUMBERS 
By Lawrence M. Faucett 
AVIXG read every niuuher of Uaiho- 
CitAi-r .since it began, I have noticed 
many different suggestions as to filing the 
inforination contained in its pages. My way 
is to list the schematics, and other informa¬ 
tion which I believe will he of interest; 
then put the copi<*s together by y(‘ar.s, ,Ian¬ 
na ry on the hot tom, and drill three holes 
down through them. I tlien put machine 
screws through the holes, and cap them with 
nuts. Heavy jiaper covers are used. Blank 
.slu'cts, on whieli 1 liave indexed all the in¬ 
formation, are plactal in front. 'I’his makes 
any particular item easy to find, and does 
not destroy the magazines. This might help 
some other remler. 

(.\ hinder of a rigid nature, on so thick 
a hook as a year’s file of UAnio-CitAtT, is 
not too convenient to haiulle. Bookbinders, 
wlien they make up a hook, saw the hack 
to receive flexible tapes, whi<*h iicrmit the 
hack to curve when it is ()pen<*d; and they 
remove the staple.s. As a superior method 
of filing data, many Service Men find the 
loose-leaf Skuvick Mkx’s Hanuvuook most 
convenient.— Editor.) 


IMPROVING “R3r AND “RE.45’* 

By Joe Williams 

HE later or iinl>roved model of tlie 
Victor “I(-132” and “1(E-15” is sliown 
ill the Officio! Eadio Sendee Montud. Since 
there are thousands of tlie earlier model in 
ii.se, I think it a good idea to aeipiaint tlie 
independent Service Man witli the first 
hookup; all the changes are in the power 
pack. {The circuit is also that of the ‘'/i- 
42” and ‘7eA’-75.”) 

If a Service Man comes across one of 
these old models, he has a chance of making 



The changes indicated tn dt>ttr<l lines make an 
early 'T<-^2" or *'RH-4y' Victor po^ver pack 
identical 'ivitU the standard model. 


a little extra money liy reeoiiinlending that 
the changes he made; for they result in 
improved rtTCption, less hum anil hiss. Only 
two by-pass condensers and a I30,(K)fl-ohm 
resistor are needed, making tlie cost low. 
J‘he condenser block need not he changed; 
and the job should not take more than 
twenty or thirty minutes, for it is very 
easy to get at the “innards of these sets.” 
The changes are shown in dotted lines. 


WANTED, AN UMBRELLA 
By Lynn E. Eddington 
ECKXTLV 1 was called to service an 
Atwater Kent “Model 60” wliieli liad 
developed a loud roaring like tliat of a 
beefsteak frying; it was impossible to hear 
the music. The owner informed me be liail 
Sent it to tlie city to be serviced, and after 


its return, it liad played very nicely for 
one night; tlien tlie noise came back as 
loud as ever. 

He juilled out one of the 45 power tubes 
and the noise .stopped. Of course tliere was 
a reduction in the volume, but he said they 
had used it that way for about three montlis. 
Also, 1 was told, water liad run out of the 
aluminum can next tlie aerial and groiuul 
posts, and fire aksu had sliot out of it. But, 
since this receiver lias no electrolytic eon- 
deii.ser.s, 1 knew the water must have come 
from an external source. I exaiiiined the 
Icad-iiis, both aerial and ground, which ran 
through the wall, about tlirce feet above 
the set. Streaks of dirt on the aerial lead- 
in .showed tliat rain water had run down 
it, into the receiver. However, the water 
had done no permanent damage to the re¬ 
ceiver and, wlien it had dried out, it worked 
as well as ever. I changed the lead-ins and 
there lias been no more trouble. Tliis is 
the first time in seven years I have en¬ 
countered a condition of this kind. 

(The Xational Electric Code, commonly 
deserihed as “Underwriters* Uiile.s,” speci¬ 
fies tliat “Each leail-in conductor shall enter 
the building through a non-eombustihle, non- 
ah.sorptive insulating hushing, slanting up- 
tcord toward the inside, or by means of an 
ajiproved device designed to give adequate 
insulation and protection.” The reasons are 
obvious; and violations of the rule should 
he encountered even less frequently. Inci- 
<lentally, why did pulling out one power 
tube relieve tlie noi.se, unless the set liad 
been affected beyond the earlier stages?— 
Sendee Editor.) 


A LIGHT Bl.OW TORCH 
By J. E. Kitchln 

ROB ABLY some of you Service Men 
witli the ever-handy power lines have 
never had to solder without a soldering 
iron, 'riie following, however, may interest 
tho.se who, like myself, are sometimes in a 
district where power is not available. 

Procure an atomizer, of the type used for 
perfuming, or for spraying the interior of 
tlie iiioutli and nose. Remove the cork, to 
which are attached tlie rubber and metal 
tubes. Cut off the stem, wliich dips <lown 
into tlie bottle in regular use, and plug this 
tight with .stopper S. (hit the hid!) off the 
rubber tube and, if there is a spray nozzle 
at the end of the metal tube, remove this. 
You now have a blowpipe whieli will direct 
a flame with nectlle-like sharpness. Carry 
this, with a short leiigtli of candle, in your 
kit. When you need to use it, simply take 
{Continued on page 171-) 



Fi4. 5 

Hlorepipes arc obtainable from laboratory srtpply 
houses; but Mr, Kitehin takes this ingenious 
xvay to make one of light weight. (The bottle 
need not be retained as a handle!) 
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The Service Man’s Open 

Forum 

His Opinions on Conditions and Practices in the 
Radio Business 


ATTENTION TO DETAIL 

Kditor, KAiHo-CiiArr: 

For the past seven years» I have been 
in ttie service liehl, and at present 1 am 
service inanajrer for the Lewis J'ilectric Co, 
We have no room for a “tlyinjr Service 
Man;” anyone who has tieen in the game 
v<*rv long knows that to learn tlie condition 
of tlie entire set by plugging an analyzer 
into one sticket, is an inpnissihility. 

We Iiave a thriving business, and it can 
be attributed to good service. When it is 
necessary to bring a set to the shop for 
repair, I always see that all tube contacts 
are cleaned and math* firm and that the 
volume control is cleaned; this takes only 
a short time. We always cheek each and 
every tube and kee]i a record which will 
be useful. We also find it advisable to clieek 
the antenna and ground on each call. 

Another thing, so often neglected by 
Service Men, is the cleaning and dusting 
of the chassis and its various units when 
it is brought to the shop. We always dust 
them off, clean the dials and make sure that 
the dial lamp is the right size and that it 
is tight in its .sm‘ket. Of course, one wonUln't 
go into a patron's home and proceed to 
make the dust fly without asking permission 
of the owner; and this must he done dijilo- 
matieally, for .some j>eoj>le w’ill not like it 
if you even hint that the set is dirty. 

We do not believe in wasting time; but 
it is not wise to rnsli into a lioii.se, make the 
needed rejiair, and rush out again. It often 
liappens tliat sonu'one will call in and want 
a hurrit-oiit tube replaced; and a Service 
Man da.slies out with a new tube and ])laccs 
it in the set without cheeking the voltage 
to see what caused the burn-out. Ueceiitly, 
we cncoimtcreil a case in an UCA “17;” one 
after another, *71A tubes had lieeii put in 
tlie set and burned out after a few days. 
The last time, I answcr(‘<l the call and 
found 7 volts on the filaments; there was a 
line voltage of 12U, while the acljuslnient 
was set for low voltage. Tlie other Service 
Man lost a eustonier, and wc gaineil one. 

We certainly appieeiate new customers. 


hut we take special care to keep the good 
will of onr ohl standbys, .some of them 
fonr-yenr-otd accounts. We liiid tliat w'atch- 
ing tlie little things tliat aiuse back calls 
keeps the public’s good wilL 

Let’.s Iiear from .some of you analyzer- 
toting guys. Do you agree with me? 

Cahi. J. Fin’okh, 
liedfonl, Jtidiana, 


SETS THAT NEVER GO WRONG 

/’ ditor, 1 {A oio-Cii AI : 

Some time ago 1 serviced an Atwater 
Kent receiver, in which tlie troulile was 
thie to a shorted filter condenser. I went 
to the A.K. distributor and purcliased a 
new condenser, and asked the man if he 
Knew tlie eajiaeity. Yes, he knew the cajiae- 
ity; but he (‘ould not tell me, because his 
eonipany did not allow him to do so, and 
if I w’anted to know, I w'ould have to find 
out for myself, “I <lon*t see why >ou need 
that condenser,’* he furthennore observed: 
“Onr sets are fooljiroof and never go 
wrong.” (Dial that on your superhet!) 
Anyhow, I swallow'cd that along witli Itie 
rest. 

.V few days later another Atwater Kent 
“never went wrong”; this time a volume 
control was burnt out. So I went to tlie 
same place for a rcplaremeiit, and a <lif- 
ferent man came to my rescue this time. I 
asked liim if lie would lie kind enough to 
tell me the resistance of the volume control; 
and he regretfully informed me that Mr. 
Atwater Kent did not allow' his distrilintors 
to give any information about his receivers, 
to anyone not directly eonueeted with the 
company. 

Well, fellow Service Men, here is the 
opinion I have formed. I iini the jiroiid 
owner of a cojiy of tlie Official Radio Serr'- 
ice Manual, and I have noticed that all 
Atwater Kent circuits arc furnished with¬ 
out any data in regards to jiart values. 
This surely goes to show that Mr. Atw'atcr 
Kent tloes not care to help the inde}ieiidcnt 
Service Man. (I notice that a few other 
(Continued on 178) 


OVERCOMING 
THE “NOBODY 
HOME” TROUBLE 
By F. J. Siefke 

li'hcn the SerTtice 
of a Buffalo, A'. K,, 

radio dealer calls in re¬ 
sponse to a rcifnest and 
finds no one at home, he 
lea^’cs one of the cards 
reproduced at the left. 
This shoxvs the customer 
the dealer is on the joh, 
and sates fruitless bach 
calls for the Service 
Man. 


AN IMPORTED HINT FOR THE 
RADIO INDUSTRY 

N tlie pages of Wireh^sa World (Iximlon) 
a few days ago appeared a letter from 
a technician who luul in mind a jiutilic 
service. Mr. Ihdbi, who is electrical advisor 
to tlie National Institute for the Deaf, 
malces a suggestion to tlie British radio 
trade w'hich, with the substitution of a few 
more familiar terms for an American reader, 
is as follows: comment seems unnecessary. 

■‘About every tenth jierson in tliis country 
aliove the age of* thirty lias defective vision, 
I Hit w’heii such a fate overtakes any one of 
us we do not despair; we set out to tind 
an optician from wtioui to buy a pair of 
speetaele.s. Our search will not necessarily 
resolve itself to a visit to some city; for in 
practically every trade eeutre a (jualitied 
optician will be foimd who is ready to sell 
us a pair of .seientilicall\-prescribed lenses, 
mounted in what kind of frame our fancy 
dictates, for about $.5.00. However, let us 
suppose tliat a monopoly of sjicctacles was 
in the hands of three or four Ixindon lirnis 
who at best laid a few' branches in other 
cities; and, moreover, that insteacl of the 
price being about it w^is about $.50.00. 

“In those eireum.stances there i.s no doubt 
that decidedly fewer [leople would be wear¬ 
ing glasses; and, even if the price W'ere 
allowed to remain the same, I firmly lie- 
lieve that a great numlier of people would 
be deterred from buying merely because of 
the inconvenience of having to go so far 
for what they were seeking. 

“Thi.s, however, is liow the slate of affairs 
stands at the present moment in regard to 
electrical hearintf oppliitncett for the deaf. 
If one could realize the harm that would 
be done to the country if a million or so 
of its inhabitants were suddenly robbed of 
their spectacles, one could also gauge the 
beiuTit tliat would he ilerivcd in having an 
etlieient service for the distribution of elec¬ 
trical appliances Rir the deaf throughout 
tlie country. 

“Wlio is in the jxi.sition to undertake tiii.s 
great work? Why, surely, the radio dealer. 
Ten years ago he was not. Five yeans ago 
lie could not; but to-day liis teeliniijue has 
developed to the necessary extent of being 
able to handle any article involving the 
reproducing of sound. If the dealer has 
been established some \eiiis, he will alreatly 
have the confidence of a large number of 
his customers, many of whom may be in 
need of an acoustical instrument. 

“A great boost would be given to our 
radio maiiufaeturers if they would turn 
their attention to this new' fieUl of industry. 
The price of a fifty-dollar ‘deaf aid* would 
(piiekly turn hie when manufactured on a 
mass-production basis, and would i>robably 
result in a belter article being available, 
Wbat person faced witli the necessity of 
buying such an a}iplianee would not prefer 
to buy it from Ins local dealer for $.5.00, 
r.illier tlian to be obliged to go to some 
firm that is charging him $.541.00 for prob¬ 
ably an iiiijiorted inferior article? 

“My ojiinion is that, as in the ease of 
radio, it needs but a spark to .set this new 
industry ablaze. 

“Ciiahi.es M, R. Ralbi, 
A.CO.L, A..M.T.F.E” 


called to-day as requested to service 
your Radio. Please call our Service Defit. 
Crescent 5983 and male a definite appoint¬ 
ment. 
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How to Test the Pentodes 


Methods of adapting standard analyzers and tube checkers to the new tubes 


T HK advent of the “Pentode'* tiilie 
has made most testing? e(|uipment ob¬ 
solete; only one model set analyzer 
iiK‘orj)orates facilities for testing? pen¬ 
tode circuits without adapters or wiring 
changes. However, any set analyzer or tube 
tester may he brought up to date by the use 
of adapters or by making circuit changes. 


filament 


Fig. 1 Fig. 2 

The arrangement of the VY base of the '27 is 

shown at the left; connections to '47 and 'ii 
bases at the right. 

Since various models are wired differently, 
a different ada]»tcr is rcijuired for each type 
of tester; although all circuits can be ar¬ 
ranged to test the pentode tube by making 
the same wiring changes if jicrmauent con¬ 
nections are w'anteil. 

The reason adapters or wiring changes 
are neeessary to test pentode circuits is 
that the elements of the tube are connected 
to the tube-base prongs in a way differing 
from standard practice. Fig. 1 shows the 
connections of a '^T-type tube to its five- 
]»rong or UY tube base; proper identifica¬ 
tion is made when the prongs of the tube 
are pointing towards you. Fig. 2 shows 
the arrangement of the tube prongs on a 
't7 pentode’s base, also with prongs pointing 
towards you. 

Notice that the “K” or cathode prong 
now becomes the screen-grid prong; while 
the control-grid eonneetkm continues as 
such. From the former fact, yon can see 
that the regular tester circuit docs not in¬ 
clude meter ranges, conn(‘ctcd properly to 
the grid and cathode circuits, to test volt¬ 
ages applied to those circuits of a pentode 
tube. (For characteristics of the pentode 
tube, see page IGl of this issue.) 

A meter range of at least 250 volts is 
rc(]uirod for the screen-grid circuit, and 
one of at least 17 to 20 volts for the control- 


/ control- 
cathode 


FILAMENT 

SCREEN- CONTW 
ORIO GR'I 



Fi({. 3 FiA. 9 

Left, adapter for direct readings with JnvcU 
tube checkers; right, adapter for Sterling set 
testers^ 


By F. L. SPRAYBERRY 

grid circuit. At times it is de.sirable to meas¬ 
ure the .screen-grid current; and connections 
must be jirovided to connect the milliaui- 
meter id the te.st instrument in series with 
the screen-grid circuit. (The cathode grid 
is connected int<‘rnally to the heater or fila¬ 
ment circuit, and therefore no measurements 
are required for it.) 

Testinjt Pentodes 

In order to te.st jientodes on the Jewell 
“20P" and “210“ tube checkers, a five-hole 
four-prong adapter is required. Fig. B. 'Phis 
is eonimerciaily available as Na-Ald “Tyj)e 
051 KFC.” in.sert the adapter into the 
four-prong .socket on the tester, and place 
the pentode in the adapter. The ‘Vmi.s.sion 
curri'iit*’ can now be read on the niilliani- 
nieter of the tester. This adapter ties the 
.screen-grid to the plate when testing the 
pentode. 

At the time of this writing, the normal 
values of the pentodes announced by the 
different tu!)e manufacturers were not avail¬ 
able to the writer; but it is suggested that 
a good j)entode tube, known to be in good 
working order, be t<‘sted and the value ob¬ 
tained will .serve as a standard when testing 
a tube of doubtful condition. (^>e pnqe 
16B.) 



The twin^adapter shown, used with any Jewell 
analyzzer. makes screen~grid voltage measure¬ 
ments with the aid of the external test leads. 

The “95tKPC” adapter can be u.sed also 
in eon I unction with the “Day rad" and “Ster¬ 
ling” tube testers; all that is neces.sary is 
to insert the atlapter into the regular four- 
])rong socket, and in.sert the tube in the 
adapter. Set the filament voltage at 2.5. 
hani.ssion current wall now* be induMted on 
the tester meter. 

In order to te.st pentode tube circuits 
with the Jew’cll analyzer.s, it is neee.s.sary 
to use a twin adapter, (Fig. t) available 
as Na-Ald “Type 97i.“ The.se twm adajders 
are connected together by means of a .single 
four-foot lead of insulated wire between 
the cathode prong of adapter No. I and 
the cathode receptacle of adapter No. 2. 

llecau.se (»f the internal connection of 
the Jewell analyzers, no screen-grid meas¬ 
urements can be made with this .set of 
adajiter.s. This <loe.s not jirevent the mea.s- 
urement from being made, however; for 
the .screen-grid voltage can be measureil 
by means of the external binding posts of 


the analyzer. Be sure to use the proper 
voltage scale for the screen-grid; the usual 
applied potential is 250 volts. 

When making the screen-grid voltage test, 
remove the te.st jihig from the set .socket. 
Place one test lead in the so-called cathode 
recejitacle of a five-jirong socket, and the 
other test lead in the adjacent heater recep¬ 
tacle. The plate and screen-grid circuits 
will have the same value of voltage; and, 
as these terminals are opposite on a five- 
jirong socket, make sure you have connected 
to the screen-grid receptacle of the socket. 
All other measurements are made in the 
usual way, using the twin adapters, of 
course. l‘he above connections apply to 
any Jewell analyzer, which includes facili¬ 
ties for testing the 22 and 2I< type screen- 
grid tubes. 

To te.st jientode tube circuits with the 
Weston “5i7,’’ “5(i5” and “5(j<i” .set testers, 
the Na-Ald ‘Type 9t5GL” and “95^iGi/* 
adapters are required (See Figs. 5 and G). 
The “954'GI/’ is inserted in the UX socket 
of the tester, and the lead brought out from 
the grid receptacle of the adapter connected 
to the grid terminal, on the side of the test 
j)anel of the tester. 

'1‘lie “9t5GI/’ four-hole five-prong adapter 
is attached to the test plug, and the lead 
brought out from the grid prong is attached 
to the grid terminal, on the side of the test 
plug. 

The test plug is now in.serted in the tube 
.socket, and the tube is placed in the socket 
on the test panel.^ The ]>ositions for the 
rotary switches on the testers are as follows; 



Model of 

Tester 


Pentode .... 

••547" 


•'560" 

Plate Toll age 


lt»250 

B'250 

S<i. Toll age. 

(‘■25114- 

S4-250 

C-250 

Coni rol 




grid V.,.. 

orr scale 

Contr. G-lOO 

Contr. Q-lOO 

Filament V. 

AC4 

AC4 

.\C4 

Plale rurrent 

Tuggle Sw. 100 

Toggle 8w. 100 

PL. MA. 100 

S< 1 . current.. 

Uect. 100 

80-25 

SO-25 


When testing the pentode tube on the 
“533" or “555” tube checker, or the “5G5’’ 
u.sed as a tube checker, place a Na-Ald 
adapter “Type 975,” (Fig. 7) in the UY 
.socket, and the tube in the adajiter. Set 
the fdament voltage at 2.5. Use the high 
range of the milliammeter but read on the 
0-20 scale. 

(Continued on paeje 183) 



Fift. 5 Fig. 6 


The pair of adapters shorvn arc required for 
pentode measurements West on set testers* 
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The atpearauce of the 
Uadio-Craft C- Pen¬ 
tode Portable is ju-a?; 
it is easily operated. 


I N the previous issue of this nuipaz.ine, 
I lie constructional details of the ‘‘Uadio- 
(hiArr Pentode Portable” appeared 
(Page 88, August, Ptlll); tliis receiver, 
witli but two tubes and liglit, self-contained 
batteries aiul speaker, gives a moderate 
loud siicaker output. Here we j^rcsent the 
promised instructions for liuilding a two- 
tubc portalile, of similar size, but designed 
for operation from tbe 110-volt A.C. ligtit 
socket, and giving volume sulH(*ient for the 
largest room. As shown in the schematic 
illagram (Fig. 1), a d\namic reproducer 
of sjiecial light-weight design and a higli- 
voltage supiily, supplying rectified current 
through a standard *80 tube, make possible 
an output unaiiproachable with a similar 
\\eight devoted to batteries. 

Mobile some may argue that a true jmrt- 
able receiver should be bat tery-operateil. 
and .so .serviceable under all conditions, we 
believe that there are very good reasons 
for featuring a jiortalilc electric receiver, 
and that many will find superior fiMturcs 
in .such a .set. It is true that the electric 
set cannot be operated in outlying districts, 
where alternating current is not available; 
blit its merits more than outweigh this di.s- 
advaiitage, especially for tbe many w1m» 
]>a.ss their vacations in summer hotels, or 
popular resorts, or who do a lot of traveling. 

Advantaj^es of the Electric Portable 
With an A.C. circuit, high operating volt- 
agc.s are available with a rnininnim of weight. 
I'lic power tnlie can be operated at its nor- 
ni;il ]ilatc voltage; so that much greater 


output is available than could po.ssibly he 
obtained with a reasonable load of batteries. 
Not only does the higher plate voltage allow 
for greater power output, but tone quality 
is also improved thereby. The use of a 
dynamic speaker further adds to the tone 
quality. And, last but not least, the set 
is always ready for operation; there arc 
no batteries to run down or replace. 

Summing up, the electric set is much 
lighter in weight than a battery .set, for 
ecjnal jlower output; and considerably less 
expensive lo operate. The set illustrated 
herewith iqeasurcs x H x 8^^ indies 

(outside dimensions) and weighs only 12 
pounds. On local stations, ht; ilirert com- 
f>orison xcith a niodeni, commercial six~tvhe 
enperheterodifiie receiver^ this set actually 
ifirea greater vain me than the superhetero¬ 
dyne. The superheterodyne, of course, is 
more selective; this being the only point in 
which it excelled the two-tnhc portable. 

The circuit (Fig. 1) consists essentially 
of a regtaier.itivc scrcen-griil ilctector, u.siiig 
a ty|>c *21 tube, (‘ouplcil to a type *17 pen¬ 
tode. A type '8<) rectifier, delivering I).C. 
plate voltages, is operated from the jiowcr 
transformer; the latter also furnishing al¬ 
ternating filament current for the two re¬ 
ceiving tubes and the rectifier. 

\ midget-type dynamic loud speaker, with 
its field coil serving as tlie only filter choke 
in the power supply circuit, is connected 
to tlic output of the pentode. 

An A.F. transformer secondary, in paral¬ 
lel with a 2.5(V>D()-ohm resistor, is cnqiloyed 


Developed by 

A two-tube electric set, 
is especially adapted to 


ASTONISHING VOLUME 
HAT a single screen-^rld tube, in 
conjunction with a PentOue, can 
operate a dynamic loud speaker, will 
at first seem improbable. That such 
a combination actually out-performs, 
in point of volume, a modern five- or 
six-tube midi^et set, will probably tax 
your credulity; but, nevertheless, these 
are the facts. 

The present combination, which we 
believe has not been used before, is 
really remarkable for the results that 
cun he accomplished. Some of the 
New York locals came in with such 
power that this little, insi|$nificant set 
filled a ten-room apartment with mu¬ 
sic that could he heard loud and dis¬ 
tinct; and when it was turned on full, 
it was impossible for two people to 
converse with each other in the same 
loom. 

We warmly recommend this com¬ 
bination to radio experimenters and 
builders. 


as a coupling unit between the ^detector anil 
tbe pentode. Tbe use of the choke is prefer- 
alde to sliaiglit resistance coupling; because 
the latter reduces ttie detector jilate voltage 
to a serious degree. The choke, on the con¬ 
trary, does not cause a great voltage drop; 
and by shunting it with the resistance the 
freipieney characteristic is improved. In 
other words, tbe load impedance on the de¬ 
tector can nev<‘r exceed the value of the 
resist a nee; wiiereas, with the choke alone, ^ 
the inipeilance would be eonsideralily liigher 
at re.soriaiice than at otlier frequencies, and 
distortion would result. 'Fbe resistance flat- 
ftns the characteristic curve, thus iinprov- 
ing tbe tone quality. 

Optional Regenerative Circuits 

Ry studying the diagram, it will be found 
that the eireuit design is conventional, so 
far as the power supply and audio fre- 
qiieney connections are concerned. 'I'lie 
Jiicthods of timing, and of controlling re¬ 
generation, however, are of sufficient im¬ 
portance to he dcscrihcd sc]»arately. Under 
actual tests, tlie radio-frecpieney circuit 
wMs found very critical. It therefore offers 
a field for much further re,st‘arcb. For¬ 
merly, with three-electrode tubes, a sim})le 
regenerative circuit with lickicr-feedback 
functioned very w'cll. Such a circuit, used 



The circuit adopted in the model illustrated here; sct^cral coiiiicctious for the detector are shozvn 
cisexvhere^ The volume control is furnished by the rotating tickler; the tuning dial Cl is the 

only other control. 
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Pentode Portable 

the Radio-Cr\ft Laboratories 

light in weight, compact, and attractive in appearance, which 
the needs of the tourist and gives astonishing volume. 



witii a screen-grid tube, is illii.st rated in 
Lig. 2. With the type tidie, many eir* 
cuit eonihinations are possible. For tliis 
reason, we are showing several optional 
connections; so that the builder may ex« 
j)enmcnt and .select the circuit which proves 
the best for his particular conditions. 

The circuit of Fig. 2 worked fairly well 
in this set. The volume on local stations 
was very high. Distant stations could not 
lie tuned in very well on the loud speaker; 
but the selectivity was gooil and the cir¬ 
cuit does not radiate much energy from the 
aerial to annoy tlie neighhor.s. A lOO-foot 
a<Tial, uscil in making these tests, consisted 
<»f a single wire drojiped out of a 12tli story 
window. 

On changing the aerial connection to that 
of Fig, 3, locals Just roared in. It was 
amazing to li.sten to the enormous increase 
in volume with the screen-grid detector 
connected in this manner. This circuit has 
the disadvantage, however, of radiating con¬ 
siderable energy and causing interference; 
but, if it is intelligently operated, there is 
no need of producing a di.sturbance in the 
ether. If the receiver is lused in sparsely 
.settled districts (whicli is likely tui vaca¬ 
tion trij)s), the j>nihlcm of interference 
with neighboring sets is eliminated. 

It may be well to supply two or more 
aerial binding-j)ost connections on the set, 
t(» suit various condititm.s. Fig. 1 shows 
an ideal method using a tapped eoik 

A simple three-circuit regenerative tuner 
was cmj)loyed in making these tests, lly 
leaving the tickler fixed, and controlling 
the screen voltage, as in Fig, 5, a .smoother 
control of regeneration is possible. 'I’liis 
met hod of control may be employed with 
any of tlie other circuits shown, in which 
case the tickler and tuning winding.s may 
he placed on the same in.snlating tube. 

The tuning circuit of Fig, 3 was selected 
for the model adopted, as shown in the 


top of the ca.se (when elo.sed) near the car¬ 
rying handle; .so that the set may be oper¬ 
ated with the cover closed. Ventilating 
holes should he cut in the ease; because the 
tubes ami resistors hecorue ipiite hot and 
reijuire air circulation. 'I’lie aerial and 
ground wires and light-line cord pass 
through slots in the side of tlu* case when 
in use; tliey can be rolled up and placed 
inside when not in use. 

By mounting the parts on <a wooden 
hoard, the wiring is made much easier. Tlie 
set is reatlily wired by following the schem¬ 
atic diagram. 

The values of all of the parts are given 
in the list; following from tins, select com- 
jMMients of the same type or of similar rat¬ 
ing; and then proceed to mount them on 
the ha.se board in the general arrangement 
shown in the reproduceil photograjih. The 
parts on the board may be completely wired. 

{Continued on pa^e 175) 


main diagram (Fig. 1) and is used in the 
set shown in the various illustrations. 

Construction of the Set 

No great pains were taken in building 
the .set. First, a suitable carrying case was 
selected; this may be homemade, following 
the dimensions of Fig. G. Then the parts 
were placcd,^herever they would most con¬ 
veniently lit; securely fasteneil to a wooden 
base hoard with screws; and then inserted 
in the case. The small dynamic Sjieaker is 
mounted on the cover, as shown. The parts 
within the box must be arranged so that, 
with the cover closed, the sjieakcr will not 
interfere. It is not neee.ssary to use the 
identical size of ease given in the list of 
parts; any other ca.se large enough to ac¬ 
commodate all component parts in a com¬ 
pact arrangement will do. 

The tuning condenser knob, regeneration 
control and line switch are mounted on t!ie 


Br/ate, councc- 

tioHs; Fit;. 3 ffives a 
stronger si{/na/, a/f/n/uph it 
radiiitcs more, Fiff, 4 ah’Cs 
better resu/ts, u’it/i an 
added adjustment; 5 

is an excellent regenera¬ 
tion control u'ith a fixed 
tickler, on a 45-t'ti// tap. 


At the right, the ap¬ 
pearance of the A, C, 
Fentoilc Fort able 
opened. The case is a 
little deeper than that of 
the battery model de¬ 
scribed last month; to ac~ 
commodate the dynamic 
speaker; but its tveiglit is 
the same, ,411 external 
connections may be 
drau’n into the case. 
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Up and Down the Waves 
with the Scott “All-Wave” 
Superheterodyne 

An Evening with ‘*DX” stations on the Long Waves 
and A Morning with Foreigners on the Short Waves 

By MARCKIXUS H. GERNSBAGK 


H aving licanl inany favorahle re¬ 
ports about the new Seott all-wave 
snjierlieterodvne reeeiver, the writer 
was ilelijjrlited at the opportunity 
to take one of these j>owerfuI 12-tul»e sets 
to his home for a thorough recei>tion test. 

The ajipearanee of the chassis made a 
hit with the feminine niemhers of tlie family 
at lirst sijrht; and some of my friends were 
so taken up with its appearance that they 
insisted on calling it the “cocktail-shaker 
receiver”! 

'riie location is in the heart of upper New 
^■ork City, a plac<» notorious for man-made 
electric interference, and not the 
best reception spot that could l»e 
desired. Nevertheless, when the s€t 


' ■ 7 hr cock to iV-.Wia Avr' ‘ chassis 
U'os so described because 
of its modernistic, all- 
chromium finish. It is h07V~ 
ever, dcsipncd for all the 
demands of an ceactiup set 
oicttcr- -including microf'honc 
and phonograph pick-up. as 
well as recording, accom-^ 
pli.^hcd with the aid of the 
control box in the fore^ 
ground. 


'riie first test wa.<; for tone (pinlity on 
local stations. Tlie set came through this 
with fl>ing colors; for the c]uality was re- 
markiihly line, from the hass register way 
up to the treble range, riie {[uality, more¬ 
over, was practically unafleeted by the set- 


was turned on, interference w\as found to 
he nnieh h‘.ss than had been expected; a 
result due to the high selectivity of the 
receiver and intermediate fre(|uency ampli¬ 
fiers* tuning circuits, no doubt. 


Long-Wave Broadcast stations heard with the Scott All-Wave Superheterodyne 


Before midnight 
WBZ — Springfield, Mass. 
KDKA — Pittsburgh, Pa. 
WHAS — Louisville. Ky. 
WGY — Sclienectadv, N. Y. 
WBBM— Chicago. UK 
WJR- -Detroit, Mich. 
CKAC —Montreal, Canada 
WLW — Cincinnati, Ohio 
CKGW — Toronto. Canada 
WPTF— Raleigh, N. C 
WDBJ — Roanoke, Va. 

WIP — Philadelphia. Pa. 
WICC — Bridgeport, Conn. 
WLIT— Philadelphia. Pa. 
WFBL— Syracuse, N. Y. 
WJAS— Pittsburgh. Pa. 

After Midnight 
WBT- Charlotte, N. C. 
WHO— Des Moines, la. 
WENR -Chicago. Ill. 


WFAA—Dallas, Tex. 

WRC — Washington. D. C. 
WFIW-Hopkinsville. Kv. 
WTAM—Cleveland. Ohio 
WTIC^ — Hartford, Conn. 
KYW—Chicago, Ill. 
woe — Davenport, la. 

WGN -Chicago, 111. 

WBEN—Buffalo, N. Y. 

WAPI — Biriniiigliani, .Ma. 

Two Mexican stations, one on 
910 kc.: the other about 740 kc. 
KRLD—Dallas, Tex. 

Daytime. (10 A.M.-5 P.M.) 
WIP Philadelphia, Pa. 
WLIT-Phlladclphia, Pa. 

WICC Bridgeport, Conn. 
WGY—Schenectady, N. Y. 
WTIC—Hartford, Conn. 

WPG—Atlantic City. X. J. 
WRVA — Richmond. \ a. 


SHORT WAVE STATIONS 
HEARD 

with the Scott All-Wave 
Superheterodyne 

16.36 

WND — Lawrenceville, N. J. 

16.38 

GBS - Rugby, England 

And 

other transoceanic phones, 
“scrambled’^) 

16.82 

PCV—Kootwijk, Holland 

25.24 

W8XK— Pittsburgh, Pa. 

25.42 

I2RO — Rome, Italy 

25.53 

G5SW— Chelmsford, Eng. 

25.63 

FYA — I’oiuoise, France 

31.38 

. , .. Zeeseii (Konigswustcr- 
hausen), Germany 

48.80 

VE9CL — Winnipeg, Canada 

48.86 

W8XK Pittsburgh, Pa. 

49.02 

W2XE,—New York City 

49.18 

W3XAL—Bound Brook, 

J- 

W8XAL—Cincinnati, Ohio 

49.50 

49,83 

W8XF—Chicago, Illinois 

84,50 

up—.‘\matenr phone stations 



accurate 

band. 


over the broadcast 


ling of the volume control; either soft or 
loud reception wms excellent. 

While testing the reeeiver on local sta¬ 
tions, it Was found that the kilocycle cali¬ 
bration of the two tuning dials is very 


Distance Work on Longer Waves 
When this was thoroughlN’ 
cheeked, the writer decided to 
go fishing for some out-of-towri 
stations, though without expeid- 
ing much success, since it was 
then ludy P.M. (dayliglil sav¬ 
ing time) and the date wa.s 
June 2f)—only a week after the 
longest day in the vear. One 
must admit that the.se are un¬ 
favorable conditions for distant 
recepti«»n on the hrojideast hand; 
es)ieeially in New York City, 
with about thirty local stations 
on the air. 

1 was in for a surprise, how¬ 
ever; for 1 w'as able to pick up 
a large number of out-of-town 
stations with goo<l loud-speaker strength. 
(See station list.) 'l‘he.se t ranstnission.s 
came in, not only hmd and clear, Imt aKso 
with no trace of interference; even when 
the distant station ha]ipened to he adjacent 
to tlie ehnnnel of a jmwerful local. lie 
reeeiviT w‘as obviously ns st‘le<‘tive as an> 
set need he. ’riiis super-selectivit\ <lid not, 
liowever interfere w’itli the recciv<T*s amlihle- 
fre(juene>’ res])onse; as so often is the ea.se 
in a higlily-seleetive tuner, which cuts the 
sidebands. 

One of the most dittlcult tests in Ntwv 
York City is to separate WOR, on 711) k<‘., 
from wi.W on 700 ke. An outfit which 
can do this has “got the good.s,** as tlie 
saying go«‘.s, Wit.h the Seott n^ceiver thi.s 
feat was v(*ry easy to ]>erform; WLW 
could he timed in with no troublesome iu-* 
tereferemr from WOU. 

During this earl\-eveniiig .se.ssion, about 
.15 out-of-towmers were pulled in. One 
pleasing feature of this performance was 
that all these stations came willi the same 
strength and quality as the local trans¬ 
mitters. 

After I had satisfied my curiosity on 
tlu^.se points of .selectivity, (piality and sen¬ 
sitivity, I decided to sit liack aiul enjoy one 
of the local ]>rograiiis for a time. This w'as 
{Contiuueil on potje 178) 






September, 1931 


RADIO-CRAFT 


1S9 


A Short-Wave Converter for D. C. Light-Lines 

Especially Suited for D.C. Broadcast Receivers 

By W. E. SMITH 


TITIIOFT the snjierheterD- 

/ (lyiu* systiTii of receivin|r short 
‘ woves presents fewer tUftienlt 
])rohIenis than any (»ther. While 
it is ])ossihle to const rnet a (‘oinplete short¬ 
wave su}>cr, the writer believes it ]>referahle, 
for the larjre nuinher of broadcast listeners, 
t<» su]>ply adapters whicli they can use with 
their present receiver. 

Many of the adapters put on the market 
are liard to ojierate. S«>ine must he plujrjrcil 
into the set and, in many eases, are failures; 
he<‘ause of not any fault in the desipi of 
the adapter, hut failure to jret tlie ]»roper 
voltajres, etc. On the other hand, how many 
l»road<*ast listeners tin lay know wliicli is the 
detector stuket? Ami, if the set owner 
found the rijrht place to pin;; in the adapter, 
he c<Mddn*t do so on account of the shield¬ 
ing;. 

'riie adapter here described is powered 
from a llB-volt I). C. Ii;rht-Iinc and, when 
connei’ted to any receiver, converts it into 
a jurn'erful sliort-wave su|»erheterodyne. 
With the switehin;; system sliown in the 
dia;;rain (hi;;* !)♦ it is very easy to receive 
either short- or hui|r-wave hroadcastin;; at 
will. 

The converter contains a \‘hl-type first 
detector \'l and a ‘B7-type o.scillator tube 
V2. The am]dilier VB, which works at a 
broadcast radio fre<piem*y, and pn»vides the 
injmt to the hr<»adeast set uscil with the 
converter, is als«> a 'B7. 'I'liesi* tubes, which 
have been described in recent issues of 
H Aui(»-CRAKr. are all of tlu* indirectly- 
heated cathode type, takin;; -WM) inilli- 
amperes on the filament at h.II volts; and 
therefore are specially well adapted ti> 
o]>eratiori from a D. C. line. 

The three heaters are ctmnected in series, 
the v<»ltap* drop across which will be 18.9 
volts. Assiiinin;; the line volta;re is 11(1, 
there w’ill l>e a difference of 91.1 volts which 
must be dn>pped. At BOO mills., this re- 
(piires B0B.7 ohms resistance; .since this is 
m»t a standard size, we can use a BOO-ohm 
fixeil rcsi.stor, of BO watts ratio;; or more, 
at U5; with a 10-ohni rhco.stat in series. 

The other volta;;es for the tubes are 
obtained, throu;;h the choke coil, tlircctly 
to the jdates of the modulator tube VI and 
tile U.K. tube VB. 

The plate of the oscillator tube V2, and 
the screen prids are fe<l thn»u;;h the re- 
.sisti»r 1{(»; and takes care of excess 

plate current. 

This adapter can also he used «»n B2-volt 
li;;htin;; .systems. Substitute a forty-ohm 
resistor at U*'); leave out the BO-heiiry cimke 
ami condensers C'lO and (’ll. Then connect 
in “ir’ batteries as indicated. 

Desi;{n of Coils 

It will he noted that the detector*.s tuned 
in])ut hi and the o.scillator coils 1/2-LB are 
inductively coupled, bein;; woutul on the 
same form. The .specifications for the phi;^- 
in coils used are as foliow'S: 



(’oil 1 

Coil 2 


*l‘urns 

Turns 

L2 . 

. 25 

10 

LI . 


10 

LB . 


7 


Thi'y are wound with Xo. 28 S.S.C. wire 
on ffiniis I', inches in tliametcr, and 
inches loii;;. 


¥^OR the owner of a D. C. electric 
A receiver, this super converter will 
he especially convenient, since it 
works from the ]i;jht line, with the 
new 6-volt tubes. Converters hitherto 
available have been either A. C. or 
battery operated. 

The unit described may be operated 
also from a 32-volt domestic li;(htin4 
plant; but in that case, it will he 
necessar>' to supply the plate and 
SGreen-;(rid volta;(e from batteries, 
thoufih the use of the storage 

hatter>* is obviated. The owner of the 
latter, however, mi;iht also use this 
excellent and sensitive circuit, by wir- 
in;( the tube heaters in parallel instead 
of in series. 


Coil LI* is an ordinary .shielded radio- 
fretpieiicv transformer for .screen-;;rid tubes, 
as use<l on the broadcast haiul. For a 1-ineh 
form 2\'., inches Ion;;, wimi 9.5 turns of 
Xo. BO eiiamelh‘d wire, with a layer of 
insulation over the filament end of coil. 
Over this, w'ind 50 turns of B5 or B(> enamel¬ 
led M’ire. The 95-turn wifitlin;; is tuned by a 
small .seinivariahlc conden.ser CB, about 
.0001-mf., to the lowest .settin;; of the hro.vl- 
cast reeeiver—around 15(K) kc. 

It may he, however, desirable to tune Lt* 
to a higher wavelength, in cases where the 


receiver is not sensitive or will not tune 
Ix'low the liroadca.st hand. It is best to ])iek 
out a freijueney where no station will come 
in at any time; in my location I u.se either 
1185 or 5-15 kc. Uut, If you chiM)se 5i5 kc, 
you will have to u.se a small .(K)05-inf. ad¬ 
justable capacity for CB. 

List of Parts 

Two Pilot “Xo. ,)2B” ,(MKH-inf. variable con- 
den.scrs, C1-C2; 

One Pitot “Xo. \'M8r’ I5-500-nimf. adjust¬ 
able condenser, CB; 

One Pilot B-.sirtion (0.2-mf.) non-induetive 
hypa.ss eondenser, ('l*-('5-('9; 

One l^ilot 2-.section (().2-iuf.) non-inductiv 
hypa.ss condenser, C()-C8. 

One fixcil comlenscr, .(KH-mf., C7; 

BVo Pitot “Xo. 9B02” BOD-volt, 2-nif. fixed 
conden.sers, Cld-Cll; 

One series antenna eondenser, .00025-mf., 
C; 

One Pitot BO-henry choke; 

One hroailea.st U. F. choke, (>0 millihenries 
or more, UFC; 

One Elect nut “'I'ype CB“ :j00-ohm “I'ni- 
volt” re.sj.st«>r, U5; 

One lO-ohm rheostat. It 7; 

Five luternotionat fixed re.sistor.s; 2,CH)0- 
ohiti, HB; KMKXLohiu, H(i; 7,000-ohiu, 1<4*; 
.500-ohm, Kl; .‘KM)-«>hni, H2; 

Three binding post.s, HIM-2-B; 

Four rV soeket.s, one for plug in coil; 
Two Pitot or Sih'er-Montbatl plug-in coil 
forms; 

One Siher-Morxhntt “Xo. 12B” shielded U. 

F. transformer, I A; 

One panel switch, Swl; 

One I). F. 1). T. switch, Sw2. 

The variable condensers may he ganged 
together. If they are operated .sejiarately. 
Cl may he tuned by an ordinary knob; but 
(Continued on jtage 185) 



djrrr of jhc ncu' 6,.3-tWr heater lubes oj series, «‘flj desianed to toorh :ei71i 
a DX, electrie receiver: althoiujh it ivitl be found flcxibic in its application.’ The ''B" battery 
15 used only v'ith a ^Z^volt line, Hioht, connections of the plug-in coils. 
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Short-Wave Converter Operation 

(PART II) 

Some hints on improving reception with these popular accessories 


A S vxplfiined in the preceding install- 
iiuTit, the operation of a “super” 
converter depends upon a change 
^ of signal fwapjency; whicli is pro¬ 
duced, Just as in staiulard superhctenulvnes, 
by the interaction hetwecii a local oscillator 
anil the received short-wave signal. The 
<lirtVrcnce-fre<piency set up between these 
must lie sonit'whcie in the long-wave broad¬ 
cast band (2tH> meters up); and it is then 
handled by the iiroadeast receiver Just as 
if tlie signal had been sent out from the 
hansiuitter on a long wave. 

The Limits of Efficiency 

A little reflection will show that a con¬ 
verter cannot work to advantage unless 
the broadcast receiver to which it is con¬ 
nected is both selective and sensitive. The 
writer wishes to emphasize this point; for 
it is one. of the most important things in 
the succ<* *ssful operation of short-wave <* 011 - 
verters—to jiaraphrase: “.Make sure yinir 
broadcast set is right, then go ahead.” 

W'hile many receivers of present-day tie- 
sign are siipposeil to aft'oni etpial ampli¬ 
fication and selectivity tlnanighout their en¬ 
tire tuning range, it has been found that the 
region around 150(1 kilocycles usually af¬ 
fords the best results. Therefore, when the 
U.b*. section of the broadcast set is to 
he used as the I.K. ani]>lilier of the con¬ 
verter output, the set’s dial is to be turneil 
to this freijuency setting; and only the con¬ 
verter's tuning dial adjusted to tune in 
the various stations. 

*rhus logging is ]>ossihle, since only one 
ilial, C'l (Lig- 1) is needed to tune in short- 



Fijt. 4 

The mi'thoii slwvn awards u method of taking 
plate voltaae fri*tn a set for a coatVrO’r. 
may be ueccssnry to pass the lead thronyli a 
shield. 


By RONALD LLWIS 

wave stations. Of cour.se, if a broadcast 
signal is found at the selectc‘d fre{|uency, 
the broad<Mst set’s dial must be shifted a 
few points. Only under exceptional con¬ 
ditions w’ill it he found ncces.sary to shift 
the broadcast dial to a higher setting. 

As ])reviously stated, since the success 
of the convertei- depends ujion the efficiency 
of the broadca.st set, volume and selectivity 
adjustments of the latter should he made 
with rare. 

After all connections have l)cen made and 
the assemhly turned on. a rushing sound 
should he licanl. If this is not present, 
the receiver's vtiliime emit ml .shoiihl he ad¬ 
justed, either up or down; the latter, to 
eontrol cireint oseiMation which may exi.st 
in lilt* broadcast reieiver, and may be evi¬ 
dent as a feeble hiss and lack of short¬ 
wave signaLs. 

The ilial of the converter should now he 
turned with extrimic (‘are. This procedure 
is of the utnio.st imjmrtaiice. It must he 
reiuenihered that, if the broadcast set is 
.selective, tli(‘ converter w’ill ajipear to he 
extraordinarily more .so; and stations will 
he passed over if the dial is not rotated 
.<hncltf, Kven the loudest short-wave station 
that can he received, eoruing in very strong 
at a given position of the converter's dial, 
may he tuned out hv a slight movement 
of the difd. (I'ig. *4) 

I.et us now see what factors exist that 
may prevent the converter from j>erforming 
sati.sfactorily. 

Faulty Converter Action 

It will sometimes l>c found that the con¬ 
verter acts only as a hroatfciist nitfnttl 
fttiosfer, instead of a short-wave signal 
mixer. This is becaus4‘ the oscillator in the 
convetter is not perking. 

'I'hc first thing to check up is the tube. 
Strange as it may seem, it will i»e found 
to he the trouble maker jiractically every 
time. If you have no means of eh(‘ekiiig 
this up, your local dealer will help you out. 
If the tube is not the cause of trouble, the 
plate and filament voltages should he 
chcck(‘d. 

.\t this jioint w'c enter a new field. Some 
converters u.se the voltage of the 

broadcast set; others are run from .sepa¬ 
rate “B” batteries; and still others have 
their own “IP .socket-power units. 'I'hc use 
of the “U” voltage of the receiver will he 
discussed first. 

If the receiver used is of the screen-grid 
type, the voltage is nearly ahvavs ohtain- 
ahle directly from the screen-grid lead of 
a tube. The looped end of the insulated 
converter lead, designat(‘d for that pur¬ 
pose, must be tightly w'ound over the .scr(‘t‘n- 
grid prong- Or, if a lug is at hand, the 
lead .should be soldcr(‘d to it and placed 


on the prong, making sure that the con¬ 
tact is solid. It lias heen found that a con¬ 
nection made to the last U.F. amplifier 
screen-grid tube affords the best results; 
since the supjily voltage is usually most 
constant at this point. (Fig. 4) 

If the receiver uses only the “general 



Fijj. 3 

A dit’ision on the cotn’crtcr dial covers a hun¬ 
dred kilocycles, as against ten kilocycles to a 
division on the set. 

]>ur]>ose*' types of tube, such as tlie '*2(» or 

*27, the plate voltages are taken from any 
one of the plate su|>ply circuits (in the 
radio-freipiency section, of course). In this 
ca.se, wliere the voltage is pretty high, it 
is well to insert, for a eontrol, a variable 
resistor of about I(),(K)0 ohms, and to hy- 
pa.ss it. 'I'oo much vidtage may cause the 
tube circuit to o.scillate strongly, eaushig 
the same general effect as insufficient volt¬ 
age. 

In battery sets, the same methods of 
connection are followed for either screen- 
grid or standard tyjie tubes. 

Current Supply 

Now, if yon find tliat you cannot pick¬ 
up from your receiver a potential above 
40 volt.s, a separate buttery may he inlro- 
du(‘cd. Its negative post eoniiects to the 
ground ami jiositive post to the “H-(- lead 
of the converter. When doing this, it is 
akso advi.sahle to connect a 1-mf. condenser 
between it and the groiiml, to prevent cir¬ 
cuit osi'illation. 

Converters necc.ssarily occupy little space, 
into which the components wnll he almost 
crainiiicd. A mistake in wiring is therefore 
easy, and freipicntly occurs. Be sun* that 
the filaineiit tinnsforim‘r’s priuiary-.s<‘(‘oii(l- 
ary leads arc not reversed. Keep this in 
mind wMicn constructing or servicing con¬ 
verters. 

If the convertor (as shown in Fig^ I) 
has a built-in plate voltage supply, the 
rceliticr tube, which may he cither of the 
*27 or tlic ’HO t} pe, slioiild he (‘becked. *l'hc 
*27 type tu)»e as a rcM’tificr is hc(‘orning 
very popular, in vicw‘ of the insulting (‘oin- 
paetiM‘.ss; hceau.se, also, only a .small jiower 
transformer is nc(‘ded. Ordinarily, when 
used a.s a rectifier, the ’27's plate and grid 
(Cotitinuetl Oft potje 185) 
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Pentodes and Their Use 

(PART II) 

How to replace old-type power tubes with pentodes; and an 
explanation of the characteristics of the pentodes now available. 


P ART ONE of tliis article pointed oat 
briefly that the pentode, with its high 
ainplitication, feeds directly out ut a 
detector, giving an output larger than 
that of a three-elenient tube with similar 



Fi*?. 4 

Left, the fundanu'Htiil connections of a pentode 
circuit; right, a cross-seetion horhontally 
through the elements, 

voltages. For full »iti!i/.aliori of the output 
of a screen-grid detector, two direct-coupled 
amplifiers were shown; one using a single 
’47-type tube; and one <»f the push-j»nli 
type, 'rhe latter is especially novel, being 
tlic first shown in this country. 

It is interesting t<i note that, with this 
circuit, and with no more plate voltage 
than necessary for the ’t-.Vtyiie tube, it is 
p«»ssil>le to obtain a power output of .*} watts 
with an input .signal on tlie grid of the 
first p<‘nt(Mleof only I(».5 volts (i»eak), riuis, 
if the voltage gain of the '*il-ty[)C .srrt‘cu- 
grid input stage is at the \o\v order of 
I(K), and the signal on the grit! of the first 
stage only 0,lf».5-volt (peak), the amplifier 
will be working up to the limits of dis¬ 
tortion in the pentode output stage. With 
larger inpiit.s, the grids would draw current, 
('rhe gain in the average direct-couided 
amplifier is generally greater than 100; so 
that the input signal under this condition 
will be less than the calculated vahre.) 

It is the ]mr|»ose of this aitU'le to aualy/.e 
the elheieiicy of the pentode, and to explain 



Push-pull S-ixflt tubes are cojily replaced by 
tu-xf 'A7-type pentodes with fUamcnts in series; 
biased by a 200-ohm resistor. 


By C. E. DENTON 

the peculiarities whieli must Uv taken into 
eonsid<‘ration in tlte tle.sigr] of its associated 
circuits, in order to ol)tain the desired re¬ 
sults of high volume and qtiality. First, tl»c 
construction of the tube must be considered. 

Pentode DesiiJn 

In Fig. 4 V the elementary electrical cir¬ 
cuit is iiulicated; while Fig. 411 .shows tlie 
five electrodes in their proper relationship 
to each other, a.s seen from above. In <H- 
mensions, the A.C. pentode (*47) tube is 
the .same as the M5 type, but it has a five 
prong ba.se. 

'file ctficiency, with w'hich power variations 
in the output circuit of any tube are con- 
trolleii by grid-voltage signal ebange.s, is 
limited by the introduction of di.stortion. 
For imdislorted power output, tlie plate 
jiouer changes must be symmetrical with 



Fii?. 6 

,4 single '45 may bc replaced by a M8, 70ith 
losvcr maxitnum output, but more X'Olumc on 
weak signals. 

tlie <*lianges in the grid circuit; and the grid 
input ]>otctitials must he of such a value that 
the peak values do not execed the bias 
applied to the grid. 

'file introduction of the space-charge grid, 
as in the regular “screeii-grirf’ or tidie, 
nullifies only the etVect of the ‘‘.space-eharge'’ 
hefweeii the jilautsni and the control-grid; 
it iiiaterially augments the action of the 
tube as a voltage arniiliher, hut utVers 
no advantage in power amplifier circuits be¬ 
cause of the high value of the “secondary 
emission.” 'fhat is to .say, electrons strik¬ 
ing the plate at a high speed knock out of 
it atUHtional electrons, which are attracted 
hack to the screen-grid. This electron cloiul, 
the “secondary end.ssion,” materially re¬ 
duces the fliiw of i‘lcctrons, thus lowering 
the plate current. 


In the pentode, the outermost or “sup- 
prcs.sor” grid between screen-grid and plate 
is connected to tlie cathoile, which may he 
the filament inside the tube. Being at the 
same average potential as the filament, the 
suppressor-grill lias practieally no effect on 
tlie flow' of electrons from the filament to 
the plate; it is, liowever, negative in re¬ 
spect to tlic plate. This pidential differ¬ 
ence (between su]»pressor-grid and plate) 
is equal to the instantaneous plate poten¬ 
tial; comseipiently, secondary-emission elec- 
tron.s, leaving the plate under the honi- 
barclriicnt of tlie electrons from the cathode, 
fiiul that tlie path back Ihrougli the sup- 
pressor-griil is a ilillieult one. Tlie greater 
portion of these electrons return to the 
plate. 

The Pentode as a Replacement 

Many Service Men and experimenters will 
want to replace ’7lAs or *45s by pentodes 
in stamNird radio .sets and phonograph am¬ 
plifiers. 'flic first thing to be done is to 
replace tlie four-prong UX sockets with 
those of five-prong UV type, 'fhe pen tot Ic 
tida-s are so bused tlmt the filament ter¬ 
minals are eorivcnlional; the control-grid 
connects to tlie terminal and the .screen- 
grid to the “K.” U'he plate connection is 
tlie same as in the ’27 type. 

Of course, the filament requirements of 
the types '4.5 and '47 tubes are identical. 
In eoimnereial radio sets with push-pull 
*7lA’s, which are to he changed to use 
pentodes, connect the filaments of two type 
’47 tubes in series across the .‘j-volt filament 
supply, and the biasing resistor (200 ohms) 
between the center-tap and ”. The 

additional filaincnl drain will not materially 
artVet tlie ojicration of tlie power trans¬ 
former; since tlicse windings are generally 



This unusual circuit xvill make a good rcplace- 
fnent for push-puH ’71.4^; note the are 

paralleled. 
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Under rated; tlie total filament current con¬ 
sumption would be 1.5 amperes (Kig. 5). 

The writer recommends the use of a single 
type-'38 jientode in place of a single type- 
*71A tube oiierating in A.C. sets, (Kig. <>) 
although the former tube is not designed 
for A.C. operation. The type tube has 
its control-grid (like those of the '21 and 
'35) connected to a cap on tlie top of the 
tube; and it plugs into a type UV or 5- 
prong base; the "K" terminal of which is 
the cathode, ‘'G" the screen-grid, '‘P" the 
plate, and “P, P," the two heater connec¬ 
tions. 

Por the grid-biasing resistor, use a 1,500- 
ohin wire-wound unit witli adjustable con- 
taet. In fact, for c\])erimcntai ojieration, 
the usual 1,500-olim resistor of the ’71A may 
be retained. 

Por battery operation, the type ’3.3 with 
a suitable filament resistor (say, a 7.5-obm 
rheostat, on 0-volt storage “A" sup]>Iy), or 
the type ’38 tube connected directly across 
the l-iiittery, may he used. Use tlie same 
l ircuit ns shown in Pig. (iU, substituting 
Ihc fi-volt sujijily for the output of the 
iha^-ondary. 

I'll he data (voltages, current, etc.) are 
shown on jiage 750 of the .lune, 1931 issue 
of UAmo-CRAPr. 

In substituting ]msh-pull '17's for jmsh- 
pull ’71A's, as shown in Pig. 5, the outjiut 
<levice may remain the same at a slight 
loss in power mitpiit; or one of the juisli- 
pull pentode out]mt transformers de.signed 
for this service may he obtained from the 
manufacturer of the reproducer. Again, 
this transformer may he obtained from cer¬ 
tain manufacturers of pentode output units, 
as mentioned above. 

Here is a circuit (Pig. 7) whic‘h should 
gladden the hearts of tube makers, being 
a chance for the sale of two type '.‘{8 (or 
“cathode”) pentodes. It is an ingenious 
method of obtaining good matching of the 
out])ut circuit of two type-’38 tidies used 
in place of push-pull ’7lA’s; the final cir¬ 
cuit gives parallel, instead of push-pull oji- 
cration of tlie ':i8's. Output transformer 
T will lie a standard tyjie ’15 unit, offering 
in this arrangement an a}iproximate niatcli 
to the two ’.38'.s. 

Biasinft Resistor Values 

The value of the biasing resistor for the 
single ’47 or P/, pentode should he, tlieo- 



This furir x/jotcj the effect of varying plate 
loads on a 1*7. or ’47 tube; as regards p(ru*er 
output 1 * 0 , and second- and third-harmonic 
distortion. H2‘Hi respeeth'cly. 


rctically, 418 ohms. This value is obtained 
by dividing the jiroper bias, 16.5 volts, by 
the combined plate and screen-grid current 
(.32 niillianipercs plus 7 milliniiiperes cipials 
39 milliampcrcs). A standard 400-oIiiu re¬ 
sistor is suitable; because tlie cciiter-taji 
resistor across the fdament adds slightly to 
its value. When pentodes arc used in push- 
pull, the biasing resistor .should have half 
the value of that for a single tube, or 200 
ohms. 

Por the '38 tube, a similar calculation in¬ 
dicates a value of 1,285 ohms for a re¬ 
sistor biasing one tube, or 640 for one car¬ 
rying the current of two tubes. 

As the actual voltage gain of the pentmle 
is about 14, compared to approximately 2 
in the type '45, it is necessary to use a 
very high capacity to bypass tlie biasing 
resistor, to prevent “degenerative'* effects 
at low audio frequencies. 

The great voltage gain causes large sig¬ 
nal voltages to apjiear across the liiasiiig 
resistor and, since the latter is common to 
both the jilate and the grid circuit, unless 
it is bypassed by a suitable capacity (in 
a single- or jianillcl-tuhe connection) the 
operation of the tube will he erratic and 



The line 7/3 (third-harnwnie) sho7vs distortion; 

the line lio the best value for the output load 
of a V7. or ‘47, at varioiis plate voltages, 

the quality of the output poor. (This ]»re- 
caution, however, is not neees.sjiry in juisli- 
luill arrangeinent.s, for reasons which have 
been explained at length in Mr. Messiiig's 
series on tlie push-pull circuit, jireviously 
cited.) 

At least 4 mf. of capacity .should he ii.sed 
acro.ss tlie biasing re.sistor, and iiiueh more 
if ])o.s.sihlc. A new type of electrolytic 
eonden.ser, with a value of 25 mf., gives a 
high degree of effieieney at iioniiiial cost and 
in reasonable space. 

Many’ of the eonuiiereial receivers eiiqiloy’ 
a re.sistor (U, Pig. 8) in .series between the 
high-voltage “IV* supply lead and tlie .screen- 
grid connection of the jieiitode. 3'lie pur- 
jiose of this re.sistor is to apply' the same 
“IV’ voltage to the screen-grid as that which 
appears on the plate after the drop through 
the ont)>ut transformer. In .servicing re¬ 
ceivers of this type, if the screen-grid re¬ 
sistor has been burned out, siiiqily short- 
eireuit the hurnt-oiit resistor; for the volt¬ 
age drop in the oiitjuit transformer is not 
so great that it .seriously’ interferes with the 
operation of the tiilie. 

3'lie in.sertion of a 1- or 2-iiif. condenser, 
between the .screen-grid eomiection and the 
center-tap on the filament of the pentode 
tube, (Fig. 8) will generally tend to sta- 
hilivK* the action of the aiulio end of the 
set as a whole; it tends to prevent anv of 



Fig. 8 

Observe that the biasing resistor of a single 
pentode is love in I'aluc; a$id a high bypass 
capacity is therefore needed, to be an effective 
shunt, 

the signal voltage, appearing on the screcn- 
grul, from feciling back, through the com¬ 
mon power sujiplv, to other jiortions of the 
receiver. 

Some receivers obtain biasing voltages 
from a voltage divider; in which case the 
total current consumed by the receiver, plus 
the bleeder current of the divider, flows 
through the biasing resistors. Some means 
mu.st he employed to de-couple the grid 
circuit of the pentode tube; .so that re¬ 
generative or degenerative action will not 
distort the frequency-response characteristic 
of the audio system. 

Choice of Output Coupler 
3'hc .selection of the output coujiling de¬ 
vice is a critical one; although quite satis¬ 
factory results have been obtained with the 
standard output transformers and chokes. 

The load in the plate circuit for inaxi- 
imiiii undistorted power output should be 
7,500 ohms for the tyjies *47 and *33 tubes; 
and 15,000 ohms for the type '38. A 30- 
Iieriry choke at 60 cycles lias a reactance 
of about 10,800 ohms and, as the direct 
current for the plate of the tube flows 
through this winding, the reactance will he 
lowered with the drop in inductance. Thus 
the 30-henry’ choke, in conjunction with a 
2-mf. conden.ser, is a fairly’ satisfactory out¬ 
put coupling. 

This method of coupling is quite .satis¬ 
factory with sujier.seleetive receivers wliich 
display niarki'd tendencies to sideband cut¬ 
ting. Receivers having this charaeteristie 
do not deliver large grid-voltage swings at 
high audio freipieiieies; thus eonipen.sating 
the increase of oiit])iit which tends to occur 
in the jieiitode at high audio freipiencics 
by reason of the increa.se in the reactance 
of the outjMit load with the increase of 
frcijiiency. 

Outjmt traiisfoniiers .should he selccteil 
(and now can he obtained from various 
niaiiiifaeturers) to coiijile the pentode to the 
rcjiroducer. The frequency-response char¬ 
acteristic can he more readily’ held within 
defliiite limits by’ the use of the moving-coil 
or dynamic type of reproducer; for the 
load hiqicdatice of the Voice coil does not 
vary to such a wide extent over the audio 
range, as that of tlie magnetic type. 

In pu.sli-pull operation, effecting even- 
hariiionic cancellation in the output trans¬ 
former, the total load for the types *33 and 
'47 tubes .should he 15,000 ohms, and 30,000 
ohms for the type ’il8 pentode. Other values 
of impedance may’ he utilized, calculated for 
the niiniimiiii generation of odd^harmonic 
distortion, hut in the ca.se of the tvpe *:J8 
pentode it is reconiincmled by’ the writer 
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that two of these tubes be in paraJlel, 

instead of jnish-j>iilK for the same relative 
degree of lulelity. 

Plate Loads and Quality 

In usual practice, the three-element tidie, 
or triode, lias in its plate circuit an external 
load ecjual to twice its internal A.C. plate 
resistance Kp; this value gives the inaxiinuni 
undistorfed power output. 'riie external 
load of the pentode, however, should be 
about oiie-ffuartfir of its internal resistance 
Up. 'I'liis will be ap}ireciated on examina¬ 
tion of Fig. J), which gives the curves ol 
output wattage and harmonic distortion for 
various plate loads of tlie type IV. pentode 
(which is ctpiivalent to the ’47 for jirac- 
tical purjMiscs.) 

In this graph, Po represents the fuiulii- 
mental or input .sigiud frequency; 112 the 
second haiinonic of the fundamental, and 
1I.‘J the third harnmnic. The creation of 
the harmonics in the action of the tube gives 
ri.se to distortion; the degree of which, iic- 
cepted as jienuissible, limits the “undis¬ 
torted” output. The rapid drop in H2, as 
the plate load is increased, reaches a very 
small value at 7,500 ohms and then increases 
again until, at a little over 1(>,<MK) ohms, it 
interseets the fundamental at watts. The 
third hannoiiic liO increases eontimiously, 
until Uo is approximately twiee the load 
inqiedanee for minimum sec<»iul-harmonic 
distortion; and beyond tliat it falls olt again. 

'I'he use of the pentode in push-jnill ani- 
plihers with the proper output transformer 
will of course red nee the .veroH(/ harmonic 
distortion of the output stage; hut the 

still he in propor^m/i to minimize the 
third harmonic output. 

Output transformers or chokes must have 
some means of regulating the “etteetive 
load” in the plate eireiiit; so tluit, at the 
higher amlio fretpieiuies, the harmonic dis¬ 
tortion will not he augmented hy the in¬ 
crease ill the impedance of the load with 
tlie inerease of freipieney. 

Fig-, 10 indieates the imdistorted output 
of the IV ami T7 pentode when o|jcratcil 
at various plate voltages; it also shows 
optimum load irinicilancc for mirumuiii .sec¬ 
ond-harmonic distortion and tlie dt‘grce of 
the third liarnionic present. It is a luite- 
w'orthy fact that the harmonic distortion 
does not inerea.se pro]i<irtionat<*ly with the 
input; hut, as the maximimi input is ap- 
proa(‘hcd, tlie harmonic content of the out¬ 
put increases at a lower rate. 


Fiflurinili Pentode Amplification 

'The formula used in ealeulaling tlie volt¬ 
age gain of a pentode is the same as that 
used for a triode; it may he expressed as 
follows: 

lun /o 

mui =- 

u„ + /.« 

Where null the voltage amplification: 

mu is the amplification constant of the 
pentode; 

/o is the output impedance, and; 

It,, is the plate to filament impedance of 
the tube. 

It may serve to clarify this simple fornnihi, 
in tlie mind of tlie reader, to take an 
example and work it out. 

However, before we are ready to make 
our calculation of the voltage gain of the 



Observe the steef* slope' of the Etj^Ip c/iar- 
actcristic, sho^vh^g the high mutual ConJuCtonce 
of the pentode. 

pentode, it will he ricce.ssary to have avail¬ 
able all tlu* operating cliaraeteristies of the 
tube. The.se are tahiilatctl below, for the 
“IV.” type. 

Filament potential, 2.5 volts; 

Filament current, 1.5 amps.; 

Plate potential, 250 volts; 

Plate current, .‘12.5 nia.; 

Control-grid ncg.-itive bia.s, 1(J.5 volts; 
Space-cliargc-grid potential, 250 volts; 
Spacc-charge-grid current, 7 iiia,; 
Suppressor— (or “cathode—”) gritl poten¬ 
tial, 0 volts; 


Plate impedance, J18,ti00 ohms; 
'rransconduetaiice, 2,5ii0 micromhos; 
Amjilihcation factor, 05; 

Power output, 2.5 w’atts. 

liefer ring to these constants, and substi¬ 
tuting the values in the formula, we derive 
the following data; 

05 X 7,000 fi{i5.000 

uuP = -=- = 

08,000 4- 7,000 45,000 

14.70 (volts) gain 

We now are prcjiarcd to make the fol- 
lo^viIlg comparison bttween the tnode and 
tlu‘ pentode: 

Pentode Triode 
-P//* ’45 


\ oltagc gain . 14.7 2.0 

input signal (peak) volts.... lf».5 50.0 

Output, watts . 2.5 l.t 


'Pile specified output from the *45 is that 
obtained with an external load, in the plate 
circuit, equal to twice the internal A.C. plate 
resistance. Both tubes arc ojicrated at 2-50 
volts on the jilatc. 

Power Sensitivity 

St 11 irt nallantiiH- has ilcfiiied the power 
sensitivity of a tliermionic v;dve as tlie ratio; 

where S is the Power Sensitivity; 

Po is the power ticlivered to the load; 

F.g* is the ll.M.S. value of the A.C. sinu¬ 
soidal voltage. 

A compari.son of the “power sensitivity” 
S of the new pentode with various modern 
power tube is given, as follows: it will lie 


seen how Ingl 

i tlie 

figure fur the pentode is. 

Tube 

Kp 


Po 

S 

’12A . 

157,5 

10.5 

.195 

,059-1. 

’71A . 

180.0 

40..> 

.7(X) 

.0292 

*1.5 . 

250.0 

.50.0 

l.fiOO 

,0:i58 

’47 or IV . 

25<).() 

ni.5 

2,-500 

.1000 

’50 . 

t50,0 

81.0 

4,050 

.02:19 


’I'lic pentode, while not an itical tube, of¬ 
fers many practical advaiitage.s, especially 
in the small receiver; the outstanding ad¬ 
vantage being greater volume w'ith reason¬ 
able tone tpiality. Forthcoming issues <if 
llAiMo-CuAKr w’ill contain additional infor¬ 
mation about this interesting type of tube. 
.Meanwhile, the rcferem*cs previously men¬ 
tioned in tliis article shoald ht* consnitial. 
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The three standard types of pentodes, now arailabtf in the .‘Imcricati market, have differing characteristics, yet their curves exhibit a family rcsem^ 
blaucc at di/fercnt I'alucs. These cur^'cs, plotted for the **Spccd'‘ tubes, will be informative to the technician who itill study them carefully, and 

compare them with the corresponding characteristics of other potver tubes. 
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Single-Control Design for 
Superheterodynes 

Some information on recent developments which 
will interest the constructor 

By C. H. W. NASON 


S OME new facts concerninjr the siijut- 
hetcrodync circuit arc still lacking in 
clarity, so far as the technician is 
concerned. It is the writer's pur pose 
in tills paper to cram as much information 
as possilile into a few words; aiul the reader 
must hear up under the strain as we skip 
merrily from fact to fact. 

In the normal hroadcast receiver, two fac¬ 
tors involvinjr the term “.selectivity'* are en¬ 
countered. r'irst, we are concerned with 
simple or vumerirni selectivity, as deter¬ 
mined in* the relative “sharjme.s.s** of the in¬ 
dividual tuned circuits involved, and their 
niimher (Kijr. 1). 

Also, since the adoption of the screen- 
ffrid tube, we have had to deal with a factor 
involvinj; “cros.s-talk,*' or “ero.ss-modula- 
tion'' hy a stroiijr unde.sircd local carrier. 
Where we arc scekinjr to avoid “cross-talk,*’ 
we arc concerned with the numerical seh'c- 
tivity factor of the circuits ahead of the 
first H.K. tuhe'.s prid. Except in i.solated 
neiplihorhoods, far fnim all hroadcaster.s, it 
was fairly well e.stahli.shcd that one cannot 
expect freedom from the effects of cro.s.s- 
modIllation if less than two tuned circuits 
precede the ftr.st tuhe. 

Use of Variable Mu Tubes 
The new “variahle mu*’ tuhe has, of course, 
chanped this; and we may now operate suc- 
ce.ssfully receivers with a sinple tuned cir¬ 
cuit ahead of the fir.st tuhe, or even with 
an antenna couplinp of the untuned type, 
familiar to those who have worked with 
the early sinple-control receivers. It is 
certain that no receiver may he operated 
sucec.ssfully in a conpested area with an 
untuned antimna couplinp, unle.ss these new 
tiihes are employed. 

We are therefore concerned, in tuned 
radio-frecjiieney receivers with selectivity of 
two kinds—or with one kind if we use the 
new tnlM'.s. Even tlioiiph we employ the 
variahle-mu tuhe with a superheterodyne re¬ 



Fi^. 1 

The well-kncntm curtrs of selectivity: that 

of a single circuit; B, that of three. The 
wider the bottom of the curve, the more oppor¬ 
tunity for **cross-modulation.*’ 


ceiver, we iiui.st con.sider the “imapc-fre- 
(piency .select ivit\,'' of which you have 
prohahly heard, and to oldain \^iiich it is 
es.sential that the numerical selectivity ahead 
of the first detector he of a relatively hiph 
order. 

'l*hc entire basis of superheterodyne op¬ 
eration is the fact that two o.scillations may 
he comhined to produce both sum- and dif- 
fer(‘nce-frc(piencies, and tliat one of the 
latter may he amplified in a fa.shi<»n more 
economical than is usual with tuned It.K. 
receivers. In order to receive a 1000-kc. 
sipnal, we comhine it with a local oscilla¬ 
tion of 1175 kc. and amplify the re.sultant 
175-kc. o.scillation which (as the diffcrence- 
freijueney) is pre.sent in the mixinp circuit. 
Note now that, slumld another o.scillation 
differinp fnim the local-o.s<‘illator by 175 



FREQUENCY 

Fijt. 2 

The ideal (not actuals tuning curve of a .tuper- 
hetcrodyne — absolute straif/ht-line-freguency 
variation with the oscillator 175 kilocycles abot'C 
the detector tuner. 

kc. or from the desired station sipnnl hy 350 
kc., he iire.sent in the mixer, modulator, or 
first-detector circuit, an unde.sircd 175-kc. 
component (the “imape freijueney'*) will he 
fed into the I.E. amidifier. 'I’he uiapnitiide 
of the sipnal rcipiireil to produce this type 
of interference is small and, ina.suuieh as 
it is received ahead of the mixer circuit, 
no amount of numerical .selectivity in the 
intermediate. 175-kc. amplifier stapes will 
a.ssi.st in riddinp us of it. It is neee.s.sary, 
therefore, to include at lea.st two tuned cir¬ 
cuits ahead of the mixer stape in a .super¬ 
heterodyne receiver; even thouph we may 
employ the variahle-nui tuhe to avoid the 
effects of “cross talk.” 

Single-Control in the Super 
Tn the oripinal .sinple-control superhet¬ 
erodyne receiver, sinple control was achieved 
hy ]>lacinp in parallel with one of the tuninp 
conden.scr.s, or the oscillator condenser, a 
niidpet condenser which was varied hy 
means of an eccentric cam attached to 



The tuning circuit described by Mr. Kason. 

Constants for singlc^dial tuning are given in 
the text, 

the maiij tuninp shaft. This eccentric was 
cut to any shape iie<H‘.s.sary to tlie align men t 
of the circuits, hut the cutting of thc.se 
cams was a tedious process and hardly 
suited to production nced.s. 

It then .seemed probable that the use of 
.straipht-line-frequency conden.sers, with the 
inductance values in the tuning and oscil¬ 
lator circuits proportioned to pivc tuninp 
curves .separated hy the desired heat-fre- 
(jueney, would produce the desired effect. 

Unfortunately things are not quite so 
simjile in practice, although the theory was 
perfect. The tuninp curves of the oscil¬ 
lator and tuning circuits luu.st he as .shown 
in l*’ip. 2, and this relation must he held 
coiKstant within exceedingly narrow limit.s. 

In cases where the <liffercnce-frc(piency 
is low—that is to .say, where the internic- 
diate-amj)lificr .stapes are operated at some 
frc<pUTiey below 1(H) kc.—the u.se of straiglit- 
liiie-fre(ptency-coiiden.ser.s offers a .solution 
to the jirohlem. The strinpent circuit re¬ 
quirements of the superheterodyne, however, 
(hanand a somewhat higlicr intermediate 
freipicncy; and we immediah'ly run into 
difficulties in deal in p with circuit ea}»a cities 
and .small inductance variation.s, which begin 
to affect the efficiency of the sy.stcm as the 
intermediate frerpiency risc.s. At 175 ke., 
a .small ,V‘'*'*«dion in the total cajiaeity of 
either circuit will re.sult in a heat-frequency 
which is .so far off, from that to which the 
intermediate amplifiers are tuned, that it 
causes a total lo.ss of the sipnal. 

We may, however, hy a careful control of 
the inductance values and the stray cajmei- 
ties, employ a conden.ser having a spccially- 
.shajied rotor such that it gives a straipht- 
line variation in o.scillator tuning, in the 
manner illustrated in Fig. 2. 

This is a strictly factory ])roduction 
propo.sition which requires fine control of 
all contributing factors, and is decidedly 
not for the home constructor. Some enter¬ 
prising manufacturer might achieve fame 
and .slight fortune hy offering the fan a 
unit comprising condensers and coils cali¬ 
brated at the factory. The fortune involved 
would he small compared with the fame — 
and fame is an a.sset of rather intangible 
value in the.se days of coiiunercialisin. The 
an.swer to the jirohlem is given hy the use 
of a network of the tyjie familiar to those 
who have worked on the new supers or 
studied their circuit arrangements. 
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A Circuit'Bfllancing Arrangement 
I'ijj. .‘i sImiws the elejuentiiry arranjrernent 
of a tiiixer circuit to he employed in pro¬ 
ducing a heat of J75 k(\, at all points in 
the tuning range, lietween an incoming sig¬ 
nal and a local oscillaticm. The inconiing 
signal may lie within tlie range from 550 
to 1500 kc., and the range of the oscillator 
will vary at the same time over a range 
from 725 to lti75 kc. The theoretical con¬ 
siderations involved are too complex for 



Fig. 4 


./ methoii of couplituj dtsigued to give good 
lorv-jretiucocy iinotity, u'ith a screen-grid de-^ 
tector fccdtiiij a f>nsh-f>ull stage. 

review here, hut it will suffice to say that 
a rule for the type of network shown in 
the circuit has heen worketl out experi¬ 
mentally. This states that, if the tuning 
condensers C and Cl are alike, and C2 is 
made just twice the value of C at its maxi¬ 
mum setting, for an oscillator inductance 
22% less than LI (this value is not criti¬ 
cal) the rale of change of the total capaci¬ 
tance in the oscillator circuit wiW he such 
a.«. to give effectively the tuning curves out¬ 
lined in Fig. 2. The two small variable 
capacities Ca and C4 are siinjily midget 
condtMisets of the usual tyt)e, which are em- 
ployetl in aligning the circuits at the high 
iiid low wavelength ends, resjiectivcly. of 
the tuning range. 

The trimmer condenser Ct, across the 
tuning section of the oscillator network, 
adjusts the minimum cajuicity of the sys¬ 
tem, and thus effects an alignment of the 
oscillator circuit at llu' higli-fre<piencv end 
of the range. I'he other trimmer Cd, across 
the fixed condenser, serves to effect a sim¬ 
ilar alignment at the low-frequency end of 
(»f the spectrum. Tracking throughout tlie 
mid-range will he jieifect enough to avoid 
any necessity for the use of a manually- 
op4‘rhte<i trimnicr while tuning. {Cotnfttire 
the cirevit i)f the l^hitco “HI," shoxcti iu 
Datti Sh**et t5 in the Jnhj hitue of U.\ino- 

CUAfT.) 

Purity of Oscillations 
It matters little what type of oscillator 
is etnph»yc<i, so long as its output is suh- 
staiitially free from harmonics ami it will 
pcMinit of changing tnht*s without serious 
ilisaligmueni of tin* cirmiil.s. 

'riic circuit shown has heen employed in 
one of the more recent (commercial supers, 
'rhe pr(‘scnf writer claims spon.sorship for 
the idea in the popnhir prc.ss, as it was used 
in the design of a signal generator descrihed 
in Rndio Htufineerioff a year ago. 'Phe idea 
is not, however, original with him; for it 
was shown to him some years ago, and has 
h<‘en since cm ployed In c\ cry oscillator he 
devised, hecaiise of the reinarkahle merit 
of tlu‘ systcan, s<* far as fre(picncy stahility 
and harmonic output are concerned. 'I’his 
is particularly trut* in hattcry-operated sets 
where the (‘hanging voltages, due to run¬ 
ning down of batteries, will seriously affect 
{Continued on paye 182) 


Short-Wave Inductances and 
How to Figure Them 

(PART II) 


A t high frequencies, the inductance of 
a coil is less than at the lower; in 
addition, capacities are slightly less. 
^ The tirst effect is due to the “skin 
effect,” whicli kt*cps current from flowing 
at full density in the interior of the wire; 
the second to the fact that no dielectric is 
perfect. However, neither variation amounts 
to more than seven j>cr cent, at most, and 
they may he neglected in the approximations 
which arc made here; since outside capaci- 
tH*s and inductanC('S are more important 
than slight variations in tlie short-wave coil. 

As stated in the preceding installment, 
the short-wave hands are u.sually covered 
hy frmii three to fiv(* sets of inductances. 
More efficiency may he obtained by “spread¬ 
ing the hands”; hut more coils and more 
changing are recpiir(‘d. Four seems to be 
the most popular mniiher. 

Determination of Inductance 
Suppose our hands to be from 13,() to 
30 meters; from 27.to til) meters; from 
57 to 111 meters; and from 103.1- meters to 
2(K) meters. (The tuning condenser docs 
not give tlie same ratio over tlie higher 
hand, Iwcausc there is a larger coil capacity 
in shunt across it.) 

Our top LxC product, for the lowest hand, 
i.s 2-53.2; that is, the product of the iiiaxi- 
nmm capacity of ( ur tuning condenser (pine 
tfic di.strUnited capacities around it) hy the 
inductance of the coil, must he at that fig¬ 
ure. Say wc have a l<K)-iiimf. condenser; 
its miniiimm capacity is 0 nirnf., and the 
total miscellaneous capacities are 18.3 inmf. 
Our coil, at maximum, is resonated hy a 
total of 118.3 nimf. capacity in ]>arallel; 
it must therefore have an inductance of 
2.H microhenries, 

A two-inch coil, wound II turns to the 
inch, will have an iiuhictance, according to 
our first formula, of 2.3 microhenries, witli 
51/2 turns: according to the second, slightly 
less. However, and as a matter of fact, 
it is prohalilc I hit sonic of this will have 
to conic off. Onr leads have not only dis¬ 
tributed (‘ajiadty, hut also inductance; and 
this is imiiossihlc to calculate. We may 
also find it difficult to time down to our 
theoretical miriimum of 22,000 kilocycles; 
below 1.5 meters short waves begin to pre¬ 
sent special ditficiiltics. 

The aiTonipanying tables of inductan(‘(‘, 
for different windings, are based on theo¬ 
retical calculations and (*arinot he tak<‘n as 
practically accnrite to the degree that a 
tuhle of broadcast-wave coils is accurate. 
But it will he a guide to sonic extent; es¬ 
pecially as the waves are longer. 

With larger coiks, the residual (*apacify 
of our circuit is somewhat larger. At 00 
meters, our LxC figure is 1015; we may 
therefore figure on an induetaiice of 8.t. 
We shall reijiiire about thirtcini turns. For 
111 miders, the LxC is 3,.5(K); about 27 turius, 
spaced 17 to the inch, are indi(‘atcd. The 
highest hand, reaching to the hroadcM.st 
range, corresponds to an LxC maximum of. 


say, 11,500; ami around 45 turns, spaced 
33 to tlic incfi, should cover this. 

The miiiiiiiuiii of (Mch hand, however, is 
less easily predicted at short wavelcngtlis, 
because it is affected more by imprtdictalile 
circuit connections, Kven with accurately 
calibrated condensers and uniformly wound 
coils, painstaking adjustment is usually 
necessary to make the dials of sliort-wavc 
receivers track. 

For the further information of our read¬ 
ers, Wc also republish the coil data of va- 
varioiis well known sets and kits for com¬ 
parison. The hands covered arc approxi¬ 
mated. 

Inductance of Leads 

For instance, straight wire has induc¬ 
tance; this increases in greater jiroportioii 
than its length. Six inches of straight Ko. 
2fl wire has an inductance of about one fifth 
of a microhenry; 2-1- inclu^.s, O.f)24-niicro- 
henrv; 48 inches, 2,02 microlicnrics. 

If we wind the 21- inches into six turn.*? 
of a H^-inch coil (spaced 17 to the inch) 
we iiuMcase the Inductance only to 1.57 mi- 
croluuiries; the 48-inch length with twelve 
turns will go up to 4.13 microhenries. 

{Continued on paye 180) 


TABLE ^T 

Vfsir.H OF caiis uses m shortwave rbckivxiis: 

pile* MpKoltl** .(im . J In 

with Ol-aT., r«c«n«r«tlon oapnelty mtT, 


Dlosotor of fora, l-S/O loolina. 

Coiwrad 

lApjircM,) 

JUttoo/ia Coup lor Dotootor Coup!or 

turfio Grid Tlofclor 

(•poeod l/o to.) 

It,$.0.0 

4^ so. 24 CSC 3j Ko.24 DSC 4 Ko. 24 DSC 

2$.e.$0.0 

♦ J- - Ti**4-* 

«$.)00 

2oJ • • IT* * * T • * 

100.200 

44j • • 44j • • IS • • 

MDwMrIund; For tuning onpntltln* r*(«nar«tloa 100 ^F. 

of fvi**, t VlMtog* ■•partttd 1 turn. 

)Ht«r* 

Grid Coil put* Coll 

Turu TVmo 

14.24 

3 Ko. 10 DSC 9 lo. 14 D, 3. C. 

22.40 

T 0 • j . . 


13 • • 0 • * 

00-110 

24 KO, li • U KO. 10 • 

Ko. 1$ wlra tpoaoiJ 11 twfno to Inoh; K«. 10, IT turna. 

Tarlsbl* prlMry of 0 two-lMh tvrr.o.vood with ill o«ll*, 
to 1 1S/1$ lo Alwotor, 

SI l••r.Mr•h•ll *lfld(ot*: for li0.«r. tualac on|»4ltla*. 

ttatorl ; 

Dtnaotor of form 1 Inch; prlaory (tieklor) 
wouijd In olot. Forwo throodod 39 Wr:.* to 

Inoh. 

Tunod •jmooo/isrf' Prlaary 

T^riio Tliro* 

10.01 

ik » «/3 

30.47 

ISl 7 2/s 

44.104 

20^ 12 I/S 

103-195 

40^ 24 2/s 

' Croft .9o«* 

tulM.bOOo ooli*. hmo.wdo. Porwo 1 S/O-lnoh. 

Tkioloc »(BOltp Sl-wf. iloCOMfOtlOB Mpo- 
•Itp, ooM. IlDdlnc* ooporotod l/t-looh. 

iMt*r« 

TMood Sooo4.doi7 Tick lor 

TNirbO T^irua 

10.25 

T Ka.2B DCC T Ko. 20 DCC 

25.35 

10 " • 10 ■ ♦ 

30.40 

10 • • 10 • • 

40.05 

20 • • 10 ■ • 

09 .too 

•0 • • io • • 


























166 


RADIO.CRAFT 


September, 1931 


The Design of Power 
Transformers 

With tables and charts for the easier finding of wat¬ 
tage s, voltages, number of turns, wire sizes, etc. 

By G. W. PALMER 


W IIKN, some time ajjo, the writer 
first thought of preparing an ar¬ 
ticle on the design and construc¬ 
tion of transformers for the power 
supply of radio receivers, some donhts anise 
regarding the usefulness of such a collec¬ 
tion of data. However, on making a survey 
among a ntmiher of Service Men, it was 
found that a great deal of interest would 
be shown in the actual details, without too 
much mathematics. 

For this reason, a number of tables and 
charts have been developed from the usual 
transformer formulas. (Trial coils have 
been made, to verify the results.) In this 
way, much tiresome calculation has been 
eliminated; and, since the charts cover a 
wide range of ]>ower reejuirements, it is felt 
that the construction of the transformers 
commonly used for power-supply purposes 
has been covered. T'he usual de.scrijition of 
the theory of ojieration has been disjiensed 
with, .since it is assumed that tlie reader 
is familiar w'ith the.se fundamentals. 

In general, two tyjies of transformers are 
in iLse; both are slaiwn in Fig. 1. The “core'’ 
type of construction is the more convenient 
to assemble; the “shell” type is more com¬ 
pact. 

Determination of Wattages 


In addition to thi.s, there is the high- 
viiltage winding which su]>]ilies, through the 
rectifier, direct current to the plate.s, screen- 
grid.s, etc., of the .set. The general ueetls 
of the receiver may be determined by add¬ 
ing together the jilate wattages of the dif¬ 
ferent tubes (.see Table II, which takes into 
consideration the drop of voltage through 
grid-hiasing resistors) and the bleeder cur¬ 
rent draw’n by fixed re.sistors in parallel 
with the tube .sy.stem. This la.st factor must 
be determined by examination of the cir¬ 
cuit; hut bleeder losses will usually run 
from ten to twenty millinmpcre.s. 

Having found the “H” current con.sumji- 
tion of the set, it must be remembered that 
there is a loss of about 40% in power 
through the rectifier and filter sy.stem. 
T’ake, therefore, the figure indieateil by 



this drops to about 00%; while .smaller 
transformers will probably be in the neigh¬ 
borhood of 85%. 

To find the jirimary current, therefore, 
first divide the power output by the ex- 


Fig. 5 

Efficiency in a transformer 
is highest when the ffux 
created by the primary is 
applied most intensely to 
the secondary, as in the 
examples at the right. 



It is cu.stoniary to rate transformers in 
watts; the wattage rccjuired for the opera¬ 
tion of a radio receiver may be determined 
with the aid of the first tallies. Table I 
gives the filament currents and wattages 
drawn by standard tube.s, not forgetting 
the consumption of current by the center- 
tajipcd rcsistor.s. From this the current 
drawn by each low-voltage secondary wind¬ 
ing may be determined; including that for 
the rectifier. 



Fig. A 

The shell” type transformer above has been 
insulated teith empire cloth between windings. 
It is highly ehieieut. 


“(in% efficiency” in Table III; that is, if 
the voltage-divider system is to furni.sh 80 
watts output, the high-voltage .sci’ondary 
winding must be capable of jiroviding 50 
watts input for the rectifier. 

The high-voltage secondary, feeding into 
the rectifier tube, must furni.sh an AX', volt¬ 
age noiiiinally eipial to the D.C. output at 
about (>8 millianiiicres, in the ea.se of an 
’80 tube feeding a standard rectifier; that 
is, 800 volts A.C., on each half of the srv- 
ondary, to give 800 volts rectified D.C. 
output. At 20 iiiillianiperes draw, the out- 
jint voltage will ri.se to about 8()5; at 10<) 
niilliamperes draw, the voltage will go down 
to about 275. (Sec Fig. 2.) 

It is well, in coni])uting any winding, to 
leave a liberal margin above the niininiuni 
of material which will serve. Larger wire, 
larger t'ore.s, etc., give cooler and more .sat¬ 
isfactory ojieration; and temporary over¬ 
loads will be less injurious to the trans¬ 
former. 

Calculation of the Primary 

We have determined the voltages, amper¬ 
ages and wattages demanded for the sec¬ 
ondary winding.s. The primary wattage 
must equal that of all the .secondaries com¬ 
bined, plus an allowance for loss in trans¬ 
formation—that is to say, of current con¬ 
verted into heat. 

'file primary current depends on the effi¬ 
ciency of the transformer. For jmwer rat¬ 
ings of .500 to 1500 watt.s, an efficiency of 
95% can be expected. For 100 to 600 watts 


jiectcd efficiency, which gives the required 
input power; Table IV may be consulted 
for the jiurposc. 

Knowing the wattage of the primary, and 
the iiqiut voltage, wliich is delerniined, of 
course, by the jxiwer siipjily, we have only 
to divide the former by the latter to obtain 
the current which the i>riniary winding.s 
must carry. A very quick approximation 
may be had by consulting Table HI. 

For in.stance, if the line-voltage is 115, 
and we are figuring on a 50-watt tran.s- 
former, we find that the nearest value is 



F\^. B 

Tape and paper insulation has been used i« the 
transformer above; the spools used in winding 
the coils are also sho7vn. 
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Relation bchcccn tuf^ut C.) tvltoffc and Oift~ 
put (D^ C‘) z’oltafie and current in an '80 recti¬ 
fier (E. T, Cunningham Co.). 

Wiitts, wlikii is opptisitc 
jKM-es. This is near rnoujrh fnr our calcu¬ 
lations of the primary. 

The fundamental formula for a trans¬ 
former’s design is 

Ep X 100,000,000 

Tp =- 

4.41 X A X li X N 

Where Tp is the numher of turns on tin* 
primary, A the cross-sect ion of the core 
in stpiare inches; It the Hnx density, jier 
s(piare inch of the cross section; K]> is the 
input vtiltage and V is the fretpienev. 

'Fn avoid tlie solution of this formula, two 
accompanying (‘harts (Figs. 0 and t) have 
he«‘n made. Kig. 0 gives the hest numi>er 
of turns for the )>rimary, compared with the 
line-supply voltage and the rating in watts. 
A straightedge (tfie edge of a sheet of 
paper will <lo) is laid across the ]>roper fig¬ 
ures on the .scale of volts at the left and 
the .scale of watts at (he right; it will cross 
the .scale of “Numher of Turns” at the 
proper value. 


The corresponding size of core is foiiiul 
from Fig. 1 in a similar manner: lake the 
imiiiher of primary turns* found from Kig. 

and draw a line through the point on the 
scale indicating (lie voltage supply; the 
point on the scale at the right shows the 
area in stpiare inches of the core, and one 
side of a sepia re cross-sect ion, in inehe.s. 

The value of the flux density—which is 
the determining factor of tlie (‘orc—jis shown 
in tile above formula, is estimated at ()0,()()0 
lines of force per .sepiare inch for the best 
grade of si Ham steel. If the core is .smaller, 
nr of le.ss jicrrncahlc alloy, it is necessary 
to increase the ninnher of tiinis of the wire. 


TAhLE I 


FI LAMS 

NT WATTAG 

E S : 

Volts 

Anps , 

Tub© Types 

Wattage 
(eaoh ) 

1.50 

1.05 

<26 

1.575 

1.50 

0.15 

10*ohni resistor 

0.225 

2.50 

1.50 

»45,*47,P2 

3.750 

2.50 

1.75 

♦27.*24,»35,’51 

4.325 

2.50 

0.125 

20-ohra resistor 

0.315 

3.50 

0.06 

•99 

0.200 

5.50 

0.15 

•20, *22 

0.400 

5.00 

0.25 

•12a, 'TU 

3.250 

5.00 

2,00 

•80 

10,000 

5.00 

0.167 

50-ohia resistor 

0.853 

6.30 

0.500 

•36, *37, •58 

1.890 

7.50 

1.250 

*10, *50, *81 

9.575 

7.50 

0.250 

50*ohre resistor 

1.875 


Secondary Wlndintts 

Wc now proe«‘cd to divide the numher of 
primary turns, which we found from Kig. M, 
hy the primary voltage. This gives u.s the 


“turns per volt”; and wc may multiply the 
voltage desired from each secondary, by the 
“turns per volt,” to deterniiiie the numher 
of turns which that winding must have. 

For instance, our primary voltage is 115, 
and there arc 575 turns on the primary; 
tliis is 5 turns per volt. A 2volt sec¬ 
ondary, 11 1 C re fore, should have 12 1/, turns; 
a 5-volt secondary, 25; and a 300-;i(X>-volt 
center-tapped secondary, 1500 turns on each 
side of the tap. In the design of filament 
windings, modern practice is to make the 
output voltage a trifle le.ss than the rating 
of the tube, and thereby prolong the life 
of the latter. To the secondary winding, 
wc add 5% to the miniher of turns for 
“regnlalion” (loss in Iransfonmition.) 

We have now to determine the size of 
wire to he used, and design onr core to 
carry the nee(‘S.sary numher of turns, and 
the euiTciit which may lie safely carried, 
by each gauge of wire. (Table V.) 

The last eoliiiiiii is ha.sed on the premise 
that 1,500 “circular mils” (the c(piivalent 
in eross-.se(‘ti()n of 1,5(K) wires, each .001- 
inch in diameter) should he allowed for eaeh 
ampere of current flowing in the windings. 
(For a transformer to he used only inter¬ 
mittently, an allow'aiiee of 1,000 circular mils 
per ampere is .sufficient; take wire two 
gauges smaller than that spi'cified in the 
table). Determine the wire gauge recpiired 
to carry the current of the primary, and 
of each S(?condary. 

Example of Calculation 

For instance, we are designing a trans¬ 
former to supply all voltjigcs for a receiver 
containing three ’21 .sereen-grid tubes, two 
’27s (one the dete<‘tor) two ’45 power tubes, 
and an ’80 rectifier. 

2*/fj-v’olt winding for the first five tubes 
must supply 8% ainper(\s; it rates 22 watts, 

A 2Vy“VoIt w iiuling for the two power 
tubes iiuKst suj)ply amperes including 

>A-aiiip, for the center-tapped resistor; this 
is 8*4 watts. 

The 5-vo!t winding for the rectifier Sup- 
jilics 2 amp(‘rc.s; 10 watts. 

The comhii!C<l plate and .screen-grid cur¬ 
rent coi\.sum]itinn of the '24s is 10.2 iiiilli- 
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number of primary turns needed: and second, the required she of core. 
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amperes; that of the plates of the *27s, 
5 ina, (the detector draws very little); of 
the ’45s, 50 ma. Our voltage divider may 
draw 15 nia. (“hleed” current); giving a 
total of 92.2 inilliaiopcres to he furnished 
by the rcctiOer, at a D.C. voltage of 3^10, 
to allow for the drop in the filter. We have 
therefore an output wattage from the rec¬ 
tifier of 30.4 and, since tuir eflicicncy is 
around 00%, as stated Iwforc, we must lig- 
lire on a 50-watt A.C. input. This will re¬ 
quire a high-voltage seeoiulary giving 300 
volts on each side of the center tap, and 
carrying an alternating eurrent of 139 niil- 
liamps. 

Our primary, therefore, is called upon to 
supply 90.025 watts and, since it is working 
at an efficiency of not to exceed 85%, we 
may rate it for purposes of design at 110 
watts. 

By reference to Fig. 3, we find 400 turns 
for our primary, at 115 volts; or four turns 
per volt. Further calculation gives 10 turns 
for each secondary, 20 turns for 

the rectifier filament winding; and 1512 
turns on each side of the center tap of 
our high-voltage secondary (1440 plus 5 
per cent for “regulation”). 

The primary, carrying a current of 788 
milliamperes, should not be smaller than 
Xo. 19 wire; No. 18 will do. The winding 
for the five heater-cathode tubes must he 
No. 9, or 8; that for the power tubes No. 
13, or 12; the ’80 is supplied through No. 15, 
or 14; and the high-voltage secondary should 
be No. 20. 

We may, however, for greater flexibility 
and ease, wind togctlier, in parallel, two 
No. 12 wires instead of one No. 9. We 
liave now the task of accommodating -our 
windings most compactly, together with their 
insulation, on a core of 1.58 sipiare inches 
cross-section or 1.25 inches on a side; which 
is solved as explained below. 

Design of the Core 

All that remains is to design a core of 
required cross-section with an opening, or 
“windoNV,” large enough to hold all the coil 
layers, and the imtuhtiion between them. 

This can he best accomplislied by making 
a full-size sketch of the contemplated core, 
on a piece of |>apcr. First draw one leg 


of the core and assume a certain length 
for the primary winding. Then ascertain 
(by reference to Table V) the number 
of turns tliat can be wound per layer. As 
the size of the wire has been deterniineil 
by the current in the primary, the numher 
of turns per layer is calculated by multi¬ 
plying the figure for the turns per inch 
(see the wire table), by the length of the 
wiiuHiig, in inclies. 

After tlie-lurns-per-layer figure is ob¬ 
tained, it is divided into the total numher 
of turns, to get the numher of layers. This 
will give the winding size, which is then 
sketched over the drawing of the core leg. 
The estimate of the winding should include 
about Vj<-inch for insulation over the core 
laminations. Space is also needed f«»r a 
thin piece of paper between each layer of 
wire. 

If tlie secondary winding is to be placed 
over the primary (D, Fig. 5) a space of 
Vs -ineli is necessary, for insulating tajie be¬ 
tween tlie two coils. The size of the sec¬ 
ondary is figured like that of the primary, 
and the size of the winding is drawn in 
tlie sketch. As additional windings are 
used, allow similar space for insulation be¬ 
tween each. 

Certain shapes of transformers will re¬ 
sult in best “regulation.’* (By “regulation” 
is meant the drop of output voltage when 
the transformer is under load.) Fig. 5 
sliows some of tlie recommended shapes; as 
well as some less desirable. 

If your winding becomes too long for the 
dc])til, or X'ire versa^ try a different length 
for the winding, and re-calciilate the size. 
A little time s])ent at this point will be 
well repaid later. 

Construction of the Transformer 

After the coil and core dimensions are 
decided iqum, the only remaining calcula¬ 
tion is to figure the number of core lami¬ 
nations required. 

Divide tlic thickness of the laminations 
into the size of one side of the core. For 
(»()-cyclc transformers, core material .014- 
inch thick is usually considered best. For 
25-cycle transformers, a somewhat thicker 
core material may he u.sed; hut, with honic- 


TABLE III 


Tabic III pives u^attapes for a 

f/irru currc$it and voltapc; Table IT 
the outfut (hrst column) for any 
inpxit. 


TABLE IV 


UmiT DATTAGE ALUMAMCES 



WX j Tft< 

r EfftoUnoy 

90% \ 9H 

ZS 

41.«T 

99.99 

91.Z6 ' 

Zf.41 

ss 

6a.M 

4«.«r 

49.T6 

41.11 


BS.9S 

M.ar 

6.M 

M.U 

P? 

1 

100.00 

ao.oo 

T9.00 

TO.M 


ii«.«r 

•9,99 

rr.so 

•z.ia 

H 

159.99 

loa.cr 

loo.oo 

•4.It 

NT 

lio.oo 

>20.00 

lU.M 

loa.aa 


IM.fT 

199.19 

U9.00 

iiT.a* 

NW 

zoo.oo 

1«0.00 

IM.OO 

141.1a 

JiH- 

ZfO.OO 

MO .00 

lOT.IO 

lTa.4T 

IKd 

•sa.ai 

iM.or 

EiO.00 

Eia.io 


Current !>?«« 
(mniwpa.) 

ac 

100 

loa 110 

ua 

1 a 

izo 

zio 

ZZO 

290 

zo 

IT 

ZO 

Zl 

zz 

Z9 

24 

42 

44 

49 

za 


zc 

zcj 

ztI 


90 

«zi 

cc 

CTi 

90 

ZCi 

90 

91) 

99 


90 

69 

aa 

00 

9f 

2»| 

9C 

9«j 

90^ 

40t 

42 

Tli 

7T 

«>i 

40 

94 






04 

aa 

92 

49 

lat 

4C 


49^ 

S1| 

C4 

Hi 

99 

109| 

CO 

«zi 

50 

ezi 

.«S 

CTj 

ao 

105 

llo 

lie 

ac 

4a) 

cs 

5T| 



06 

11S| 

121 

»•* 

ao 

Cl 

ao 

43 

aa 

09 

»Z 

120 

192 

190 

TO 

C»J 

TO 

T9| 

TT 

90.5 

04 

14T 

1C4 

lai 

M 

aa 

ao 

04 

aa 

•2 

90 

laa 

ITO 

104 

90 

tel 

CD 


•9 

loai 

loa 

109 

190 

ZOT 

100 

ac 

>00 

IOC 

110 

115 

IZO 

210 

ZZO 

290 

izo 

>oz 

>zo 

>za 

>9Z 

190 

144 


... 

... 

>40 

»• 

>40 

14T 

>»4 

lai 

lot 

... 

... 

... 

lao 

lie 

lao 

>69 

iTO 

194 

19Z 

... 

... 

... 

>ao 

>C9 

ICO 

>aa 

199 

ZOT 

zia 

... 

... 

• •• 

Zoo 

ITO 

zoo 

tio 

zzo 

Z90 

Z40 

... 

... 



TABLE II 


Tolt«K«o; 

PUt« Grid 

Current 

He. 

Tub. 

Typ.. 

Watte 

(oaoh) 

136 

11.S 

6.2 

•12A 

0.908 

13$ 

9.0 

6.3 

•26 

0.908 

135 

9.0 

4.5 

•27 

0.648 

13$ 

29.5 

17.6 

•71A 

2.880 

180 

IS.O 

7.6 

•12A 

1.482 

130 

13.5 

7.4 

•26 

1.432 

180 

13.5 

S.O 

•27 

0.968 

lao 

43.0 

20.0 

•71A 

4.460 

180 

34.5 

25.0 

•46 

S.390 

2SO 

50.0 

34.0 

•45 

10.200 

250 

22.0 

10.0 

•10 

2.720 

250 

45.0 

28.0 

•50 

6.260 

3S0 

31.0 

16.0 

•10 

6.100 

350 

63.0 

45.0 

•50 

18.585 

425 

39.0 

18.0 

•10 

8.350 

4S0 

64.0 

55.0 

•60 

29.370 

Voltaiceo 

Current 

rube 

Watte 



# 



?1. 

C.-O. 1 

3 . • Me . 

Type 

(each) 

135 

1.5 

••• 3.5 

•36 

0.478 

135 

9.0 

. • • 4.5 

•37 

0.648 

135 

13.5 o 

135 10.5 

*38 

1.560 

180 

3.0 

90 $.4 

*24 

0.988 

180 

1.5 

75 7.0 

•35 

1.295 

180 

3.0 

90 7.5 

•51 

1.375 

250 

3.0 

90 9.0 

•36 

2.270 

250 

16.5 *250 40 

•47,PZ 

10.660 

#l 2 >oludlDg Scraen-Orid 

Current* 

• Pentode 


constructed cores, it is proiiahly best to 
use the same size as for GO cycles. 

The remainder of the design consists of 
laying out the core and windings as ex¬ 
plained above. After tlie design is com¬ 
plete, the construction of the windings fol¬ 
lows. Many sugge.stions luive been pub¬ 
lished regarding methods of using hand 
drills, sewing machines and other devices 
to make the tedious job of winding more 
easy; this will be left to tlie constructor 
to decide. 

There are several points in tJie construc¬ 
tion of the coils which must lie watched 
carefully. If enamelled wire is used, it is 
essential that a layer of insulating paper 
be placed over each layer of wire, for the 
primary and the high-voltage secondary. If 
cotton-covered wire is employed, this is 
not nccc.ssary for the primary; but, for the 
high-voltage winding, care sliuUld be Jtaken 
to place a thin piece of paper over each 
layer, and carefully insulate the coil .from 
tlie other windings and from the core. 

The form for winding the coils should 
be made from stiff cardboard or, prefer¬ 
ably, from thin fiber, in the form of a 
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Seeing ^‘Sound Waves” 


spool with an opening slightly larger tlian 
the cross-sectional area of tlie core. 

In some transftirincrs, an electrostatic 
shield is placed between the primary and 
tlie secondary windings. It consists of a 
thin strip of copper or lirass as wide as 
the length of the winding. It is wrapped 
over the primary coil before the see»»ndarv 
is wound and it is insulated very carefully 


TABLE V 



T A 

B L t or 

If A 0 8 B T 

V I F I S 


CBUg* 

M5 

Turn* 

o.c.c. 

p«r looh 
Enaa. 

PAiad 

D. C. C. Fn*n«ll*d 

Curr*at 

Ajnp«r*i 

« 

S.4 

5.T 

12.3 

12.6 

IT.8 

T 

6.1 

6.S 

IS.S 

IS.9 

13.8 

B 

6.6 

T.3 

19.6 

20.0 

11.0 

9 

T.6 

8 

24.6 

25.2 

8.T 

10 

6.S 

9 

30.9 

31.8 

6.9 

11 

9.6 

10 

38.8 

40.1 

5.S 

11 

10.6 

11 

48.9 

SO.6 

4.4 

13 

11-.9 

12 

61.S 

65.8 

s.s 

14 

13.1 

14 

TT.3 

80.4 

2.T 

IS 

14 ,T 

16 

9T.S 

101.4 

2.2 

IS 

18.4 

18 

119 

128 

l.T 

IT 

18.1 

21 

ISO 

161 

1.3 

IS 

20.0 

23 

188 

203 

1.1 

19 

21.8 

2T 

23T 

28T 

0.86 

20 

23.9 

29 

298 

323 

0.68 

21 

26.2 

32 

5T0 

408 

0.S4 

22 

28.6 

36 

461 

SIS 

0.43 

23 

31.1 

40 

S84 

648 

0.34 

24 

33.6 

48 

T4S 

SIT 

0.27 

2S 

36.2 

SO 

905 

1.031 

0.21 

20 

39.9 

ST 

1.118 

1.300 

O.IT 

2T 

42.6 

64 

1.422 

1.659 

0.13 

20 

4S.8 

T1 

1.T59 

2.087 

0.11 

29 

46.0 

81 

2.20T 

2.80T 

.084 

30 

SI 

88 

2.634 

S.28T 

.06T 

31 

ST 

104 

2.T68 

4.14S 

.063 

32 

80 

120 

3,1ST 

S.28T 

.042 

33 

64 

130 

4.696 

6.691 

.035 

34 

69 

140 

6.168 

8.310 

.026 

36 

T9 

190 

T.8TT 

13.210 

.OIT 

36 

89 

20S 

10.666 

21.010 

.010 

40 

102 

230 

14.222 

33.410 

.006 


from both. (Caution: Its edges must n»>t 
he allowed to touch, for tliis “shorted tunr* 
would greatly overload the primary.) Its 
purpose is to overcome line noises and static 
juek-up in the receiver through the power 
supply. It is usually connected to the over¬ 
all shield can around the transformer, and 
is grounded in this way. 

'I’liere are a nnmher of sources for trans¬ 
former laminations; some companies make 
a specialty of supplying a large numher of 
sizes at reasonable prices. If a suitable 
size cannot he obtained, the sheet steel can 
he cut, by a tinsmith, to the reipnred 
dimensions. 

Some experimenters may have on hand 
old transformers with suitably-sized cores 
which may be adapted to the job, with 
some juggling of the coil sizes. It is best 
not to crowd the coil into too small a 
space; better results can be obtained by 
using more insulation in order to fdl the 
“window” space. 

One safe rule to follow is to figure high 
rather than low when in doubt about the 
dimensions of the core, wire, etc. • 



Fig. I 

A simf*lc method of examttttug the patterns 
formed by sound ^i*avcs lu a diaphragm. 


L OUD-.SPEAKKH diajihragms, so experts 
f tell us, do not vibrate as a whole, except 
at very lt»w frequencies. As the frequency 
goes u]>, the iliaphragm iiegins to vibrate 
in sei'tions (like the string of a musical 
intrument which is emitting overtones); the 
result is that extraordinary patterns are 
forineil on its surface. 'Fhese are, of course, 
ditficult to sec on the cone of a standard 
loud speaker; but a very interesting experi¬ 
ment described by Amofenr Wireless (Lon¬ 
don) may interest our readers. 

'rhe vibrations are made visible hy the 
arrangement of Fig. 1; a horn unit is shown 
here, but the reader who has a loud speaker 




Some of the patterns formed in the Htm by 
audio notes, A reproducer diaphragm also 
vibrates in simitar, but inz’isibte segments. 

which can be conveniently uji-endcd, may 
use that instead. The cardboard cone is 
made about nine inches long, and about 
3 inches in diaiuet(‘r at its smaller end, 
which is closed with a ring-shaped piece 
of sheet aluminum (preferably), thick 
enough to be fairly rigid, and with a central 
hole from 1 to 1 »4 inches in diameter. The 
metal is sealed to the cardboard cone, say 
with gummeil paper; closing the opening in 
the cone airtight. 

.V strong solution of soap, preferably in 
distilled water, is then made more viscous 
with about 5% of glycerine; and a soaj) 
film is formed (just as with a clay jiipe) 
over the ojiening in the metal disc. By 
holding this as illustrated, at an angle of 
45 degrees, under a strong electric light. 


and over the reproducer, the sound waves 
are communicated to the soap film. 

Some of the visible effects, lacking of 
course the color of the iriilescent fdm, 
are illustrated in Fig. 2. As the musical 
tones become more rich, the patterns in¬ 
crease in intricacy; while low, sustained 
notes give comparatively simple designs. 


IMPROVING TREBLE QUALITY 
By C. H. W. Nason 

LTIIOUGII the fine r<*prodiiction ob¬ 
tainable with modern radio receivers 
points to the fact that a bigh-note limit 
of 5,0(X) cycles docs not necessarily limit 
the quality of the program, to render speech 
and music with absolute fidelity demands 
that all frequencies up to 7,000 cycles be 
rejirmlueed. To this end, the j)resent tele- 
})hone circuits, feeding broadcast stations, 
have been equalized over this range. 

Although neutralization in A.F. circuits 
has been carried out for some years past, 
little has been written in the pojiular pre.ss 
concerning this phase of the problem. The 
high-freijuency response of an anqilifier is 
limited by many factors—paramount among 
them being the inter-electrode capacity of 
the vacuum tubes. The capacity from grid 
to filament of a tube is one thing when 
directly measured on a capacitance bridge—- 
it is quite another under operating condi¬ 
tions; being many times the “geometrical” 
capacity measured in a non-operating con¬ 
dition. This additive effect is caused hy the 
feed-back of an out-of-phase voltage 
through the grid-plate capacity of the tube. 
In audio amplifiers employing one or more 
stages of push-pull amplification, the high- 
freijiiency rcsjionse may he greatly increased 
by cross-neutralization of the inter-electrode 
capacity of the tubes. 

'riie new Hammarlund “MC-S” midget 
condensers, fitted with set-screws for locking 
adjustments are ideal for this purpose. 'I’he 
schematic of such a stage of amplifica¬ 
tion is shown in Fig. A; this has been 
reduced in Fig. II to the form of an 
equivalent bridge of readily understandable 
form. 

If, in such a bridge circuit, the capacities 
are equal, they will so balance that they 
do not affect the voltage transfer across the 
bridge. In order to reduce the tube ca¬ 
pacities to harmless proportions, it is 
{Continued on pntje 188) 



Left, the method of neutraJising a push-pull 
pozver stage described aboz’c; right, the eguii’a* 
tent bridge circuit formed thereby. 
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The Radio Craftsman^s Own Page 

What our experimental readers have found out for themselves 

{Letters concerning hookups asking jurther details, etc,, should be addressed to the writers of these letters, directly) 


CHANGES IN COIL DESIGN 

Kditor, UAino-CitArr: 

I am wt>ti(lci'ing how many radio fans 
trifd winding tlicir own (*t»ils in building 
the **Uoll-VonM)wn” according to the 
dircctit)iis. 1 honght a set of the Pilot No. 
17(i coils, and rind they are only 11/4 inches 
ill diameter, instead of D/^-ineh, as nieii- 
tionetl. If anyone liad tronhle, they might 
find it here. A tiuarter of an inch might 
make a lot of tlifference. 

E. Landis, 
Powell, Nebraska, 

(A checking of the figures indicates that 
the H/o-ineh diameter is needed for the 
iniiuher of turns given—of No. 28 
D.S.C. wire—and that 1 *^ would he too 
smalt. A measurement of a Pilot ‘AVasp” 
eoil shows tiuit tlie >sindings are IV 2 inches 
in diameter, on a 1 %-inch tube base. Later 
coils, it would apjicar, are smaller; hut 
the nmul)cr of turns has been increased to 
corresjiond with the iiuluctaiice rcijuired for 
a similar tuning capacity.— ICditvr.) 

CONDENSER CAPACITIES 

Editor, llAino-CKArr: 

Mr. Denton’s article on j>agc .‘17 of the 
duly issue Is one of the hc.st I have ever 
read and should occupy a place in every 
one’s scrap book. Please see it you cannot 
get him to go a step further and duplicate 
these tables, hut cover the wave hand from 
15 to lft9 meters. (See article in this 
issue,) 

There is one more connecting link that 
I would like to .see published; and then we 
licginners would have a closed hook. It is 
a common thing to pick up an old variable 
eontleiiser, out of some scrap pile, w’hose 
cajiacity is unknown; and there seems to 
he a general understanding that a certain 
number of plates indieate a certain ea- 
paeity. If an article could he jnihlished 
showing what capacity a certain inimlKT of 
jilates indicate, and have it cover the ca- 
jmeilies used between 15 ami 5i5 meters 
ami especially those lietween 15 and 200 
meters, I tliink it would he appreciated 
and would lit in nicely with Mr. Denton’s 
article. 

I. W. Uykkkt, 

6 Fairm<ntuf Ar*e., 
Batavia, Sew ) ork, 

(Unfortunately, the answer is not as sim- 
)»le as this. In the ohl days, a til-]>late con¬ 
denser meant .OOl-mf.; a 2'1-plale nmdenser, 



W method of Hsimj o receiver uj <j ~va~ven\cicr 
to dcterty\\tic the value of a condenser. 


.0005-mf.; and a 17-j)late condenser, .000:1.5- 
inf. or tliereahoiits. lint the demands foi 
compactness, etc., liave produced condensers 
with ditVereiit siy.es of plates. For instanee, 
one well-Knowii line of midgets runs like 
this: -i:i-plate, .‘120 mnif.; :tl-. 200; 27-, 2 (M); 
U)-, MO; U-, KM): 11-, 80; 7-, 50; .5-, :t5; 
:i-, 20 . One way to determine a coiulens- 
er’s capacity is to put it across a coil in 
wavet rap style and note, with tlie ai<l of 
a receiver, its re.sonant frcipieney at maxi¬ 
mum seating, or nearly .so; the coil’s induct¬ 
ance may he tc’stcd with a condenser of 
ki 10 wi 1 ca pa ci t \‘.— Ed i tor.) 


REGULATE YOUR LINE-VOLTAGE 

Editor, UAiuo-OuArr: 

Here is a slight variation of an old kink 
which 1 have been using for some years, 
and which may benefit some beginners. 1 
am so unfortunate as to live in a community 
where our line vtdtage drops to 90, and 
even 85 volts from dark until about 10 p.m. 



Mr. Haltertnon is vexed by a eerv ainwjyhi// 
X'ariatwu in his C. liuc^voltagc. Here *s 
how he oicrcomcs the difficulty. 


The transformers are taken from dis- 
<’arde<l **A” eliminators and deliver about 
12 volt.s, with 90 volts on the primary. 'I’he 
arrangement is of the “tw<i-stage” type; 
and either one or both transformers may 
he cut in, as clesired, w'ith the D.P.D.T. 
switche.s. M’itli both in use, the voltage is 
boosted from 90 to about 115; with both 
cut out, ttie voltage is the same at the 
outjnit as at the Input. 

The correct connections to tlie second¬ 
aries are foiiiul cpiiekly by experiment; if 
thev are reversed, the voltage wall he 
low'cred. If so de.sired, to meet local condi¬ 
tions, reversing sw'itchcs could be cut into 
the secondaries; and then tlie output eoiihl 
he boosted or loweretl as desired. 

.Tj:S8i: W. Hai.tkh.^ian. 

Box :15(), Bidiieletf, E^o. 


A WAVE-CHANGING SWITCH 

Editor, RAiuo-CHArr: 

A device whieli 1 find convenient for cut¬ 
ting down the inimher of plug-in coils is 
a small coiuleiiser, so connected across a 



Mr. Fay uses this simple c/rc«t( to extend the 
tuuiug range of his coils; it is like the more 
elaborate nuthod of wave'-ehanging switches. 


D.P.D.T. switch that it may be throwm 
eitticr in .serii’s tir parallel w'ith the second¬ 
ary timing condenser. I am using a Pilot 
.(WK) 1 . 5 , cut down to three rotor and two 
stator jilatcs, amt clouhle-spaeed; giving 
me apjiroximatcly . 000 <>H capacity. Across 
the D.l^.D.T. switcti, 1 have a small Hain- 
niarhind .tH )(>07 equalizer. 'I'lie switch is a 
Carter jack-type, momited on ttie panel for 
coiiveiiieiiee and to reduce the length of 
the leads. In this way, I have a very 
small varialile capacity for the lower wave¬ 
lengths, and a higher one for the higher 
w*avelcngtlis. 

Iaivis E. Fay, Jr., 
Auto Bonte M’est.^ Roswell, N. F. 


ODD TUNING COILS 

Editor, UADio-CHAKr: 

W ith the type of transformer I use, wliich 
dejiarts eonsiderably from the standard 
method, the set is equally sensitive from 
200 to 5t5 meters; it is stalile and luind 
capacity' is ]>raetieally eliminated on the 
8 . 5 -meter phone band; and shielcling is re- 
<1 ill red on neither 85 meters or the broad- 
ca.st hand. 

This circuit was suggested by holding 
one turn of wire in the field of a radio- 
fre(|ueney transformer. The ends of the 
wire are eonne<-ted, forming a conqilete 
circle; this turn is placed jiarallel to the 
transformer winding. One turn of wire on 
a transformer whieh is oscillating wdll re- 
<hice oscilhititin; liow'ever, tlie voluuie is re- 
duce<l iMmsiderahly. If the turn is broken 
and a .0005-iiif. eondeiiser in.serted, the ef¬ 
fect is reduced by ajiproxiiuately fifty per 
rent. Placing the turn of wire at right 
(Continued on fuitje 18<i) 



Mr. Coyncr tries this experiment to stabilise 
his set. os described 1*11 the text. A pm'ious 
vn thod is indicated by the capacity C2. 
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ome 


andLondon 
come In like locals 


JUST AS CLEAR-JUST AS LOUD 


A TRULY international 
receiver has been the desire 
of radio enthusiasts for years, and the 
hope of engineers since radio began. 
And what listener hasn’t wished for 
a receiver that would bring him—not 
only the whole of North America—but 
the major stations on the other conti¬ 
nents as well, and as easily? 1931 sees 
the perfected realization of all such 
dreams, in the new and genuinely ex¬ 
cellent Scott ALL-WAVE Receiver. 

The new receiver tunes from 15 to 
650 meters. Actually—withoutexag- 
geration—it brings in Rome, London 
and many other foreign stations below 
200 meters, just as clearly and with 
the same volume as a local broadcast. 
Grand Opera—the real Grand Opera, 
comes in direct from Rome to afford Scott 
listeners themusical thrillof alifetime. And 
Big Ben. tolling off the hours in the House 
of Parliament in London, sounds as though 
it were right over heacl. Such reception is a 
REGULAR. DAILY event in homes equipped 
with the new Scott All-Wave Receiver. 

New Standards 
for Short Wave Reception 

The performance of the Scott A11-Wave below 
2V0 meters is not to be confused with the unsat¬ 
isfactory short wave reception of thepast.There 
are no sharp edg-es—no irritatinsr squawks—no 
mushi ness orot herdisturbin? receiver noises to 
take from the thrill of listeningr to the other side 
of the world. The short wave broadcasters un¬ 
roll their music, voice and song thru the Scott 
All-Wave, with the same liquid smoothness as 
those within the 200-650 meter band. 

Credit goes to new kind of 
Intermediate Amplifier 

The truly amazing performance—the unlimit ed 
ranRe — the actual 10 kilocycle selectivity — all 
are due to the new type intermediate frequency 
amplification employ^ In this receiver. Never 
before thou^rht of —never liefore attempted — 
this system of amplification accomplishes ex¬ 
actly what superheterodyne en^rineers have 
Boufrht to achieve, ever since the advent of this 
admittedly superior receiving circuit. 
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GIVES A NEW MEANING TO “TONE ” 


The tonal reproduction of the Scott All-Wave is equally as ref reshin fir as its sen¬ 
sitivity and selectivity. From a whisper to concert volume, every note —every 
delicate shadinf? is faithfully repnxluced. The push-pull audio amplifier employed 
{fives results impossible to otherwise obtain. 


MAIL NOW 

Scott Transformer Co. ^,9 • 

4150 Itavenswood Avc.. Chicatfo ^ 

Send roe full details of the new Scott All-Wave 
Superheterodyne. I aro a Dealer □ Set Builder □ • 

Service ManD Radio KanO 


5'YEAR 

GUARANTEE 

To simply say that we be¬ 
lieve the new Scott All- 
Wave to be the finest re¬ 
ceiver ever built, does not 


suffice to express our confidence in the engineering and quality construc¬ 
tion that makes Scott performance possible. So — we guarantee each 
Scott All-Wave for five years and agree to replace any part—free of 
charge—that fails to give perfect service within that time. 

Make the SCOTT ALL-WAVE 
Prove Itself to You 

Decide right now to have the ultimate in radio. Plug the new Scott All-Wave 
into a base board socket in your own home. Tune in Rome—tune in London — 
tune in Chelmsford—listen to Sydney, Australia—to Buenos Aires—to Bogota. 
Colombia — enjoy short wave foreifirn stations to your heart's content. Then step 
thru the broadcast band for the domestic stations. You’ll find them all on dial, 
and all with far more Volume than you can ever use. The price of the new Scott 
All-Wave is amazingly low. Write for full particulars at once. 


: SCOTT TRANSFORMER CO. 

• 4450 Ravenswood Avenue ^ Chicago, Illinois 
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SPECIAL NOTICE TO CORRESPONDENTS'. Ask as many questions as you like, but 

please observe these rules'. 

furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

'I hose questions which are found to represent the greatest general interest xvHl be published here, to the 
extent that space permits. At least fii'c weeks must elapse betxveen the receipt of a question and the 
appearance of its ansxver here. 

Replies, magazines, etc., cannot be sent C. 0, D. 

Inquiries can be ansxvercd by mail only when accompanied by 25 cents (r(am^j) for each separate question. 

Other inquiries should be marked '"For Publication," to avoid misunderstanding. 
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RADIOLA S W RECEIVER— 
CAPACITY BRIDGE 

(151) Mr. L* A. Scott, Port .\ntonio, Jamaica, 

B.WM. 

(U-l) I have on hand a Kadiola “Model AR- 
1145“ short-wave receiver. The instrument is not 
functioning as it formerly did; and I would like 
to have you show in Radio-Craft its schematic 
circuit, and any additional data that may be 
available. 

(A.l) Tlie schematic circuit of this 4-tube hat» 
terymodel short-wave Kadiola receiver is shown 
in Fig. Q.lJl, together with all available con¬ 
stants. The tube (average) characteristics are 
as follows: filament jiotentials, \T. 5.2 volts; 
V2, V5, V’4, 5 volts. Plate potentials: \T, V4, 
150 volts; V2, 50 to 60 volts (depending upon the 
position of the volume control); V5, 65 volts. 
Control-grid potentials: \T, 1.5 volts; V2, zero; 
\'5, 5 volts; V4, 9 volts. Screen-grid potentials: 
\ 1, 67.5 volts. Plate currents: VI, 5.5 ma; V2, 
0.65- to 1.5-ma; V3, 1.1 ma; V4, 4 ma.* Screen- 
grid Current, \T, 0.5-nia. 

Headings of \T will vary with individual test 
instruments: those of a Weston “Model 557" 
test set being given above. 

Tlie color code of the 6- wire battery cable is as 
follows: Red. “H'f-155”; maroon, “ll-f-6754’'; 

black-green, “C—5“; black, green tracer, “C—P"; 
yellow. “.A-f-” (6 volts); black, yellow tracer. 
“A— To the lug on the last is connected a 
green, red-tracer lead which terminates in a 
“n—“ lug from which rims a short green, red- 
tracer lead which terminates in a lead. 

The wavelength range of the standard “Model 
AK-ll45“ receiver is approximately 15 to 75 me¬ 
ters, covered by three'coils; though two addi¬ 
tional coils are available for the 200- to-545 meter 
range. The antenna may be to 25 to 100 feet 
long. 

In lieu of the resistor R2, some models incor¬ 
porate an R.F. choke coil. It is recommended 
tluit a 5-amp. fuse be placed between the yellow, 
positive filament lead and the battery. 

Station interference may be rediiceil liy using 
a short antenna, or connecting in series with 
the aerial a condenser of .(XX)i25-inf. capacity. In 


Fig. B (0.131) 

Schematic circuit of u ca¬ 
pacity bridge for measure¬ 
ments bctu'CCH 10 mmf. 
and 0.05-»i/. The conven¬ 
tional reprcjiCHtation of the 
circuit is Fig. A, beloxc. 


Fin. C (rij^ht) 

A ppro.ritnatc graph ob¬ 
tained ttV/h a "straight- 
line - frequency" staiidard 
condenser, CS. 




some instances, it may lie necessary to use a 
wavetrap in the antenna lea<I. A supplementary 
volume control is a 2000 ohm variable resistor 
connected in series witli the antenna. 

(0.2) Please show ihe circuit arrangement of 
3 simple capacity bridge to use headphones and 
measure Capacities less than one microfarad. 

(A.2) 'Ihe circuit arrangement of an excellent 
bridge of this type, developed by Mr. Beverly 
Dudley and desCriljed in QST, is shown in its 
elementary form i:i Fig. A; and in detail, in 
Fig. B. Its capacity range is approximately 10 
mmf. to 0.05-mf. Its operating graph in position 
1 of the selector switch is shown in Fig. C. 
However, this is only approximate, and the com- 
plete<l test instruinciU must be sent to a labora¬ 
tory for calibration. (See also “Measuring In¬ 
ductance and Capacity** in the June, 1931 issue of 
Kadio-Craft.) 

DATA ON SONORA RADIO 
RECEIVERS 

(152) Mr. .Alfred Pogany, Philadelphia, Pa. 

(Q.l) What are the dilTercnces which distin- 
guisli Sonora “Model A 20," “44,*' **46“ and ”A- 

36r" 



bik.: green; blue: maroon-bfk.; maroon; blk.-blue; blue-bik. 
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Fig. 0.132 

Schematic circuit of su'itch unit in Sonora 
Model A-S6 receiver. 


(A.l) The “Model A*20‘’ is a phonograph and 
]t<»wer aniplitier combination using type ’50 tubes 
in pusli^pull. The “Models 44*’ and **46“ are 
similar, except for the cabinets, and include a 
radio receiver chassis, a power audio chassis, a 
power pack, and phonograph equipment. Tlie re¬ 
ceiver chassis has four stages of R.F. and a 
detector. The power audio chassis Uses type ’50 
tubes in push-pull. The “Model A-36“ receiver 
is similar to the “Models 44“ and “46/’ except 
that it lacks phonograph equipment. 

(Q.2) If available, please show the schematic 
circuit of these receivers, indicating all constants. 


correct operation of the Sargent-Ray men t “Model 
710** receiver, an early model hattcry set modified 
ill accordance with the article, by Mr. F. L. 
SprayIjerry, which appeared in the February, 1931 
issue of Radio-Craft. It seems the major diffi¬ 
culty lies in obtaining the expected degree of 
selectivity. 

(.\.l) \Vc are advised by Mr. Sprayberry as 
follows; 

**Tlie whole secret of the operation of this re¬ 
ceiver lies ill the adjustment of the trimmer con¬ 
densers; adjusting from the detector circuit back 
tow'ards the antenna. The trimmer condenser of 
the detector, and the third condenser from the 
left (facing the receiver), arc the most critical 
in adjustment. The writer has exi>ericnced the 
trouble of having the trimmer condensers short; 
check against this condition of the plates at all 
positions of the trimmers. 

‘*15y careful adjustment of the trimmer con¬ 
densers, the writer has l>ecn aide at his lalmratory 
in Washington, 1).C., to tune through the locals 
and l>ring in W(’iY. KOA, and WF.\A. 

“The detector plate voltage is critical; and for 
this reason it may l>e advis.able in some instances 
to use a type ’27 detector. A hissing noise indi« 
c.ates that the detector is not working properly. 

“In some instances, it is .advisable to increase 
the value of the colliding condenser in the band 
selector.*’ 

It may be advisable to connect a small fixed 
condenser in series with the aerial. Experiment 
for the best value, which w'ill be below .00025-mf. 

(Q.2) What is the usual procedure in modern¬ 
izing radio receivers, 

(A.2) The changes necessary to mmlcrnize any 
given receiver depend uiKin the characteristics of 
the individual sets. In general, it may be stated 
(.Continued on page 189) 



coils increases the tuning range t-t 545 meters. 


(A.2) This recently liecame available and is 
show’n in Fig. Q.132. 

(0.3) What are the tiilie (average) operating 
characteristics in these receivers? 

(A.3) Average operating characteristics, at 110 
volts, for the **A—20,’’ “A—36,’’ “A—44’’ and 
“A — 46’* arc as follow’s: 

Filament imtentials; R.F. amplifiers, 14.8 volts; 
detector and first A.l*\, 2.1: push-pull A.F., 7.3; 
rectifiers, 7..T IMatc i>oteni[als: R.F. amplifiers, 
US volts; detector, 19.5; first A.F.. 107; push- 
pull A.F., 390. Plate currents: R.l'. amplifiers, 
4.9 ma.; detector, zero: first A.F., 5..I; push-pull 
A.F., 41 (iier tul>e). Grid biases: R.F. amplifiers, 
S volts; detector, zero; first A.l'., 5.6; push-pull 
A.F.. 77. 

Similar readiiig.s. On the “.\-.in,’’ “.\-.lI.’* **.\- 
32/’ and “A-40.’* should average almut as follows: 

Filament potentials: R.F, amplifiers. 15 volts; 
detector, 2.0; first A.F. and push-pull, 15. Plate 
potentials: R.F. amplifiers. 107 volts; detector, 22; 
first A.F. amplifier, 104; push-pull A. F., 170. 
Plate currents: R.F. amplifiers, 4.75 ma.; detector, 
1.2; first A.F. amplifier, 5; push'ptill A.F., 18 
(per tube). Grid biases; R.F. amplifiers, 5 volts; 
detector, zero; first A.F., S; push-pull A.F., 36. 


SARGENT.RAYMENT “710"— 
MODERNIZING 

(133) Mr. T. Consalvi, Bryn Mawr, Pa. 

(Q.l) 1 am having some difficulty in obtaining 



Fig. 0.132 

Phonograph ii«rf of Sonora Model 20. Color 
code, pozver pack (all models), 1 to 16, re¬ 
spectively: broum: broton; bn-red; (4) suntch 
lead; bn,~red; green; blk.^bn; brou.m; maroon- 
blk,; blk,^ yelloxv; blk.; bn,-blk.; brown; yellirtt*' 
yel.-blk„ rcd-blk. 


Get your 

RADIO 

Training 


From America’s 
finest Radio School 


T he man who really wants to become an 
expert in radio . • . who knows that the 
better his foundation, the better his 
chances . . . and who is willing to spend a year 
preparing himself . . . such a man will make no 
decision until he has read the complete story of 
RCA Institutes, Inc. 

A Good Foundation Vital 

Like other professions, radio rewards only thosse 
who excel. The poorly trained will never rise 
higher than the place in which they started. 
Others will climb step by step to positions of 
power in radio telephony . . . broadcasting . . . 
sound pictures... aviation radio ... radio mer¬ 
chandising. And among these will be those who 
planned years in advance . •. studied, worked, 
stuck to it. 

You are making your decision right now, how 
well you will fit yourself. So decide wisely. To 
be a graduate of RCA Institutes stamps you as 
a man who knows the real worth of a good foun¬ 
dation. As one who knows that a year of train¬ 
ing now, under America's finest radio instructors, 
is the surest way to acquire the knowledge and 
skill you must have.* 

You Can Study At Home 

You do not have to give up your present position 
to enjoy the benefits of RCA Institutes training. 
You may study at home in your spare time . . . 
or at any of our resident schools throughout the 
country. The Home Laboratory Training Course 
includes a complete set of radio equipment of 
the most modem design. 

Send For Our Free Book 

If you have read this far . . . you have already 
indicated that you are the type of man who 
should study radio. This may be the big turning 
point of your life. You will not rest until you 
have sent for our free book that tells you the 
complete story of what RCA Institutes offers 
you. Fill in and mail the coupon below right now. 
There is plenty of time for investigation... but 
no time for delay in getting all the vital facts. 

RCA INSTITUTES, Inc. 


RCA IXSITTUTES, Inc. 

Dept. N‘P-9. 

75 \*arick St., New York, N. Y. 

Gentlemen: Fleasc send me your FREE book 
which tells .Tlxiiit your lalioratory method of radio 
instruction at home. 


Name ..... 

Address ... 

I am interested in. 


Occupation 


.Age.... 
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The Latest Radio 
Appliances 

{Conlinved from patfe HI) 

sluarply tuned, iind its output drops al>out 
eight deeil>els at a point a hunt 5 ke. on eitlier 
side of lesonanee. 'I’he *‘'l’ype S'* is more 
!>rOadly restmant; and at 5 ke. oil resonance 
it drops only ahout ().:t-d)t.; the gain, how¬ 
ever, is gieater than can he otitained from 
the “’rype F” ‘riie “Type S'* t ransforrner is 
iinstiielded. 

It is usual to use in a circuit design one 
“Type F’* unit and one or more “’I'ype S‘* 
units. 

The “Type U” transformer is the most 
l>roadly re.sonant of all; it has still greater 
gain than the **'ryp(* S,” hut drops tinly O.U- 
dh. at 5 ke. otV resonance. This unit is de¬ 
signed particularly for operation in Slenode 
circuits. 

A special sliort-wave 1. F. transformer, 
peaked at l.'JO ke., is also avail able. 

These units are manufactured by the 
DeJur Anisco Corji., New York City. 

TRANSPARENT LIGHTNING 
ARRESTOR 

T HK special merit of the lightning 

rest or illustrated in Fig^. I) lies in ttie 
use of clear glass; making it convenient to 



determine the condition of the arrestor 
iiierelv by visual inspection. 

He tween its two .springs is an element hav¬ 
ing a rcsistaiu'C of ohms at low cur¬ 

rent and voltage densities. If tlu* voltages 
across this resistor greatly incr^’ase, it be¬ 
comes of low rt*.sistance, anti hy-passcs this 
current to ground. 

The manufacturers call attention to the 
fact that the Hoard of Underwriters specify 
a hreak-tlowii potential of nt)t intire than 
500 volts, niul that this new “N'ulcan*' unit 
ctmies well within this rating witli its hreak- 
dt>wn potential of volts. It is of stand¬ 
ard size. 

Manufacturer, the Cornish Wire Co., Inc., 
New York City. 


AUTOMOTIVE VARIABLE-MU TUBE 

L atest in the line of autiuiiotive receiv¬ 
ing tubes (cathode type, with li.3-volt 
heater) previously available is a variahle-iiiu 
tube, recently announced. Tliis newcomer 
makes Ihc &vr\vs of tubes designed for auto¬ 
motive use just as complete, for the con¬ 
struct ion of a modern set, as the more stand¬ 
ard A. C. tubes. 

'I’his tube, designed to reduce cross-talk, 
is tcclinically described as of the “reiuote- 
cutofT scrctai-grid type.** It is piohahle that, 
like its prcdcce.ssors in the automotive line, it 
will he followed in a short time by tubes ot 
similar eharaeliTisties hut diflerent make. 

'I’his tube, the “Type NY-ti/i “ is manufae- 
turc<l by National Union Radio Corp., New 
York City. 


SHOCK-ABSORBER WASHERS 

I N Fig. K is illustrated a new tube pro¬ 
tector, made of resilient material, with 
adhesive surfaces. When placed beneath the 
tube base, between tube and set, it serves 
to hold the tube in the socket; a eonvenienee 
and .safety measure in transportation. 

In a measure, it serves also to reduce the 
tendency toward inicroplionic action, when 
a receiver is in operation. 

’I'hese “Stiktuhe** socket washers are manu- 
facture<l by Sampson Industries, Inc., Si. 
I .Olds, Mo. 



Fi^l. E 

These shock'--absorbers, resembling ‘^bunion pro~ 
tectors,** protect tubes in shipment^ etc. 


“LABORATORY** RAPID WIRING KIT 

C onnection cords of various lengths 
are a familiar sight in the radio work¬ 
shop. Usually, they terminate in .spring clips 
of convenient size; and, le.ss commonly, these 
clips may he covered by soft-rubber slunitlis 
which insulate and protect tliein. This has 
been the .status of test leads, jiraetically 
everywhere, until the a<lvent of the kit illu.s- 
trated in Eig. F. 

The.se cMrd.s, of cotton-insulated, colorctl, 
stranded, coj)]>er wire, are available with 
numerous tip.s, such as spades, i»hone-tij)S, 
battery clips, and coupling terminals; each 
protected at the juncture of wire and tip liy 
special soft rubber covers. Tlie.se alter 
tliing.s, and offer a convenience and speed in 
making test connections that is hard to 
realize; accustomed as we are to more lahor- 
ioii.s, antifpie methods. 

Three cable lengths are available, 9 in., 
18 in., and 3(i in., and the a.s.sortnient sup¬ 
plies a leail for each re4juircnicnt. 

When it is desirable to make a coupling, 
a little douhle-eml coupling jun is inserted 
into one of the sockitts, which is thus con¬ 
verted into a idng; this plug, in turn, will 
attach to a Junction block. E.ight of tlie.se 
.sets are supplied with a neat instrimient- 
fini.sli rack; the junction blocks may he u.sc<J 
on this rack, or placed eonveiiieiitly on the 
table. Tlie.se blocks are made*up with one 
hiiidiug post on the top, and four .sockets; 



F 

Typical terminals and receptacles of the type 
available in the nnv "Laboratory Rapid lairing 
Kit*’ for quick connections. 


all five terminals being common. The sockets 
accommodate coupling ])ins and cables; tlie 
binding posts will take spade terminals with 
eoujiling tips. Alternatively, wires may he 
j)laeed under the large hakelite posts, wliicii 
are tipped Iiy celluloid disc*s on whieli volt¬ 
ages, etc., may he indicated in pencil (eras¬ 
able when desired). 

A “.service** cord is supplied, for connec¬ 
tion to the 110-voIt A. C. line outlet; tine 
end has a pliig, and the other a two-terminal 
coupling reeejitaele, with no exposed connec¬ 
tions. 

There is included a test rack, eejuipped 
with spring clips, for speedy testing of con¬ 
densers, resistor.s, <*te.; each clip has a pin 
terminal, upon which test leads may be 
fastened. 

In adtlitioii to the above, there are avail¬ 
able acce.s.sories sneh ns push-buttons for 
“make** and for “break.** One*pair t)f short, 
and one of long test prongs are included; 
the former are convenient for taking meter 
readings in various portions of a eireuit, and 
the latter for making contact in tube .sockets. 

Although each item is available separately, 
tliey are most conveniently purchased as a 
kit, as follows: twelve f)-inch, twelve 18-inch 
and twelve 38-inch test cables; 3t» coupling 
terniiiials; 38 spade terminals; 12 clip termi¬ 
nals; 8 Junction bliu’ks; 1 Junction rack; 1 
test rack; and 1 service cord. All are packed 
in a wooden case. 

The “Laboratory Rapid Wiring Kit*’ is a 
development of Howard B. Jones, Chicago, 
111 . 


Favorite Testing Equipment 

(Continued from potje H7) 

men to work, at either end of the panel, 
without interference. 

The row of meters is as follows, from 
the left; 0-.5O-2.'5() volt.s, I). C.; 0-10 volt.s, 
A. C.; 0-HK) galvanometer, for condenser 
aligiiiiient; 0-IO,0(H) oluiimeter; 0-.500 volts, 
I). C.; 0 -l.')() I). C. milliaiiuncter; for electro¬ 
lytic eoiidcn.ser tests; O-t-8-l'iO volts A. C.; 
0-80 I). C. milliainnietcr for .speaker t<*sts; 
0-10,000 oluTunet«T; 0-250 volts A. C.; 0-.50- 
250 I). C. voltmeter, a high-resistance instru- 
ineiit calibrated for 0-10-iiiegohm high- 
resistance measurements. Niimenms ]iin 
Jacks supply all the nccc.s.sary connections. 

Service Men’s Notebooks 

(Continued from potfe 153) 

a deep breath and blow’ steadily into the 
rubber tube, directing the candle flame into 
a .sharj> point hot enough to melt .solder. 

For re-.soldering, rosin-eorc .stilder may 
l»c u.sed; but the w'riter pri'fers “SohleralT* 
as this can be s<|ueezed out on the Job, leav¬ 
ing the hands free to hold the candle and 
the “blower.” 


ULTRA-RESISTORS IN DEMAND 

F or tlie measurenieiit of small currents, 
extremely higlf re.sistors arc needed to 
en!ate voltages across tlie vaemun-tuhe 
measuring in.st runients. Prolmhly the record 
w’as reached, however, w’lien the a.st ronomers 
who were measuring witli tlieriuocouples the 
radiation from the stars called for 
niegohm resistors. These were finally made 
ii]>, ill metallized form, by the International 
Resistance Co. 
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The Pentode Portable 

(Continued from patje 157) 


Then mount the tuniii|^ condonscr, coil and 
switch on the side of the cast*, as sht»wn; 
after whicli the basehoanl witli the mounted 
and wired jiarts may he inserted, and the 
few connections between the coil, ctmdenser 
and switch completed. 

The aerial and ground binding posts are 
also mounted on the side of the case. A 
single wire, 25-50 feet long dropped out of 
the window, will serve as an aerial, A 
ground connection is usually not necessary; 
for the light-line serves this purpose also. 
The completed set makes an ideal pttrtablc 
outfit. It is easily carried, and can be 
connected up in a few minutes. Tuning is 
simple, for there is only one tuning con¬ 
denser and the regeneration control to regu¬ 
late. While the receiver is somewhat broad 
in its tuning, it nevertheless has great en¬ 
tertainment value and will be found to be 
a very useful companion. 



Fig. 6 

opening 5'^ inches in diameter is cut through 
the cover of the case, to give ou output for the 
speaker, and covered with a grille clot Ik 

Experimental Uses 

Perhaps it may iH)t be obvious to many 
constructors that tliis receiver will operate 
in many localities W’itbmit the u.se of a regu¬ 
lar antenna installation, but using instead 
the antenna eflfeet of the jiower line. To 
try this connection, connect a .01-mf. fixed 
condenser from the antenna binding post to 
(me side or the other of the light-line. 

Another interesting observation is the 
adajitability of the instrument ns an ordi¬ 
nary A.F. amplifier to operate in conjunc¬ 
tion with a inierophone or a phonograph 
]»iek-up; when detector VI heeonies a first 
stage of .V.P. amplification. 

The manner of eoujding a microphone or 
a ]dionogra})h ]uek-u]» to the grid circuit 
of a grid-leak-and-eondeiiser detector Is dis- 
eu.s.sed in an article on home recording in. 
this i.ssue. 

Spring-motor phonographs often comprise 
part of the parai»hernalia of the vacationist 
who is pleasure bent. And, by .substituting 
an electromagnetic piek-uji for the mecliani- 
cal unit (.sound-arm and diaphragm in the.se 
musical instruments) and connecting it to 
the A.C. Pentode Portable, plionograph re¬ 
cordings may be reproduced with volume 
and tone quality far surpassing the ordinary 
mechanical phonograph. 


List of Farts for the A.C. Pentode Portable 
One Insnline “Midget Companion” carrying 
ea.se, \ 7V1» X lb% inches (inside); 
One Utah “Midget” dynamic speaker, with 
2,500-ohin field winding; output trans¬ 
former ami UX-base connecting plug; 
One Gen-Win tlirce-circuit tuner, for .00035- 
mf. condenser (L, LI, L2); 

One Hanuuarluiul “Midget” ,00035-raf. vari¬ 
able condenser (Cl); 

One Haminarluiul A.F. transformer, second¬ 
ary only u.sed (L3); 

Three Aero vox- fixed condensers; one ,00025- 
mf. (C2); one .0005-nif. (C3); one .01-mf. 
(Cl); 

Two Fleehtlieim filter condensers: one 2-mf. 

(C5); one 1-inf. (C9); 

Three Concour.se 4-inf. electrolytic condens¬ 
ers (C(), C7, C8); 

Two International grid-leak resistors: one 
2-iueg. (It); one i^-meg. (H‘-^); 

One International 250,000-ohm ])late resistor, 
(IH); 

Three ]*3eetrad wire-wound voltage-divider 
resistors: two 12,000-ohni (U3, U4); one 
.5000-ohm (U5); 

One l^’deetrad wire-wound 400-olini “C”-bias 
re.si.stor (H(i) ; 

Four Na-AId .sockets; two ITV (Vl, V2) ; 

two l^X (V3 and speaker rece]>tacle); 
One Karl Power tran.sfornier, with 2.5-, 5- 
and lOO-volt center-tajiped secondaries 
(PT); 

One CutIcr-IIaniincr power toggle switch 
(Sw) ; 

Two binding posts (“Ant.” and “Gnd”) ; 
One ha.sel)oard, i/^-inch thick, to fit insitle 
ca.se. 

The con.structor may u.sc any coil suited 
to the regenerative circuit which he decides 
to adopt (as explained above) and to the 
value of the conden.ser which he use.s. Data 
for the cnn.struction of broadcast coils have 
been given in previi»us issues of ILmuo- 
Ckapi’; the unit u.sed here has a tickler of 
32 turns of Xo, 2(i D.C.C. wire on a 1*/,- 
iiieh form, inside a 2-iiuii form on which 
are wound a secondary of (>3 turns and a 
primary (not used in this hookup) of 12 
turns of the same wire. 

The Kditor will he glad to hear the experi¬ 
ences of the readers of Uadio-Ckai-'T who 
build llie Pentode Portable; especially along 
the lines of distant reeejdion, .since this cir¬ 
cuit is designed for high .sensitivity, as well 
as large output. 


Service Oscillators 

(Continued from pufje 147) 

To calibrate this oscillator tune a good 
receiver to a broadcast .station of a known 
frequency; and then turn the dial of your 
oscillator to the jmsition which the loudest 
signal is obtained in tlie receiver. 

The writer has made another oscillator 
more compact than the one pictured. In¬ 
stead of the large condenser, a midget of 
the same capacity is used. The coil is 
wound of No. 28 D.C.C. wire, using 109 
turns on a D4-inch tube. The 25-watt 
bulb is long and slender (Fig, 4A); six and 
one cightli inches high with the base, Tlie 
whole job is 6Vi inches high, 4^4 inches deej> 
and 5 inches long. 



NOW! 


in a new 
KET SIZE 


this famous 


RESiSTOR GUIDE 


The same loose-leaf plan as he^ 
fore—the same valuable data — 
but handier and more complete. 

Servicemen in every State 
in the Union rely on the 
I. R. C. Resistor Guide, 
And now in its more com¬ 
pact form it is more valu¬ 
able than ever. Shows 200 
circuits with all the resistor 
data you need to know—the 
types and values to use 
everywhere. A remarkable 
time saver. 

FREE with Metallized 
Resistors 

With the purchase of any 10 
Metallized Resistors you re¬ 
ceive the ReplacementGuide 
free—or it may be bought in 
its new form for $1. 
Loose-leaf sheets sent peri¬ 
odically without charge,keep 
it always up to date. Mail 
the coupon today—take the 
jinx out of repair work! 

Published by 

INTERNATIONAL RESISTANCE CO. 
Philadelphia and Toronto 

Afalr*>rs of 



RESISTORS 

All orders for Resistors referred to Jobbers 


international resistance CO.. C-9 

2006 ChMtnift St. Philadelphia 
Gentlemen: (Cheek offer you are interested in) 

□ I enclose $1.00 (or Roplaeemont Guide. 

□ Please send price list of Metallized Resistors, f wUh 
to purchase assortment of ten, which will entitle me 
to Replacement Guide Free* 

NAME . 

ADDRESS . 

CITY . STATE . 
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Official 
Radio Sendee 
Manual 


of all 


1931-1932 Radio Receivers 
R^io Semce Guide 


Over 1000 Pages. 

Over 2,000 Diagiams, 
Hook-ups, Charts and 
Illustrations. 

Flexible Looseleaf 
Binder. 

Size 0" X 12". 

Complete Directory of 
alt 1931 - 1932 Radio 
Receivers. 

Full Radio Service 
Guide. 

For Radio Service Men, 
Manufacturers, Jobbers, 
Dealers and Amateurs. 

HUGO GERNSBACK, 
Editor 


C. II. W. Nason, 

Managing Editor 

Clyde Fitch, 

Managing Fxlitor 

NEW MATERIAL 
THROUGHOUT 


NO REPRINTS 

ALL ORIGINAL 
MATERIAL 

ONE MONTH 

ONLY 

AT THIS PRICE 

«' 4.00 

A COPY 





After August 31st, the 
Manual will sell for 
$5.00 a copy. 
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Official RADIO Service Manual 
WITH p ^ g g Supplements 


mailed to Manual Owners every 60 days — 


T he progressive Service Man finds it essential to keep 
right up-to-the minute with new sets as they are placed 
on the market, particularly from the servicing viewpoint. 
It is required of him to repair accurately any receiver, re¬ 
gardless of model or manufacture. To facilitate the work 
of the Service Man. the NEW 1932 OFFICIAL RADIO 
SERVICE MANUAL will give every diagram or circuit that 


will ever be needed; and in addition, it will show him how 
to service properly and in a much shorter time, a receiver 
of any make and construction. 

Over 30,000 copies of the first Manual were bought by men 
in every branch of the radio industry. THE NEW 1932 
MANUAL WILL BE BOUGHT BY EVERYONE IN THE 
RADIO FIELD, 



The Contents of the 


1932 Official Radio Service Manual 


? 


A step-by-stcn analysU of a tyiilcal r«dio 
receiver, wlilch ull the featun-i and all 

poH^ihlu roiiihlnatiotH of iiiuilerii radio iiunctice: 
all (ilk lia^ lit‘t ‘11 iiicluik'd In a :iiiiKle dv:iiKi> 
for the Instrurtloii of the service Icchiiitlaii. 
Thk rhaMtcr €Oiitiilii:i a great many pages, fuliy 
ilhislratetl by many diagrams to nidke e.ery 
point plain. It Is the most vulual>le eontrlliu* 
tluii to the radio service tielU that has been 
nude, and nothing like It lias ever appeared 
In print. 

A complete Manual on the operation of all 
tyi>«s of vaeiiuni tuhe.s, whether tiew, stand.trd 
or oli-ioletr. No i|tie.stloii that you could iKM.slhly 
a.sk ill eminertlon lelth the oiieratloii or usage 
of Vacuum tubes has bcfii oiiillted. A discussion 
of the oi»eratlng voltngV.s for various type: of 
tubes, and wliat occurs when they arc uiuler- or 
over loaded, h given. Completely illustrated 
with charts and dlagraias. 

4'oinlilete Serclre data roverlng all modern 
radio rM-eivers whli-h the tciliiilrlan Is likely to 
eiieounter In hl.s work, together with speclall7.eil 
servile iioif.s cover lug the tieiUllarltles of the 
liiillvbliiiil receivers. A .sih-^.UI cliaplcr Is de¬ 
voted to some of the older rei.elvers which were 
not invhidcU In the first Manual. 

Craetleally all data of an exclusive resume on 
the operation of the rle^v Pentwlc and Varbihic 
Mu lutM*'. as used In the latest re< elvers, 
with complete hirorinatloti and their cliaracter* 
ist Ics. 

A complete dlseiisslon of tlie supcrhetcrodviie 
and Us Inherent peculiarities with detal'etl 
Instruct foil on the allgiinieiit of the oscillator 
and IntermcillalC'frequency circuits. Complete 
trouble-hunting Information ou the suiicrhelcr- 


oiU'ne.s. loavliig no important detail untouched. 
Also a sneeial eliuptei oji tools used on super- 
heterodyne circuits. 

.V Manual on the full operation of the various 
set testers unu )itial>/.ers now on the market. 
Data on the construct Ion of serviceable testing 
eiiiilpiiieiit: lube loitiiieters, output meters, os* 
el.Iators, aligning tools, etc. 

A >|>ecUl large section is devoted to Midget 
re« elvers. This chapter 1*0111 aiiis the dilTleUlt 
prohicnis that iirv met with in these type re¬ 
ceivers — bow to .service them most icuiwmiii'ally 
—time-saving short cuts— where to look first for 
tronhle; aiul, of course, a sub-sect Ion devoted 
to the circuit diagrams of tlie most inipoitatit 
midget sets 011 the market. 

Practically all of the scliematic diagrams and 
hook-ups are iimv augmented by full color cml- 
ing>. and by the liiilu:iloii of the complete 
Circuit aiiil coding tirrangcmcnts of tlie In¬ 
dividual part.s, according to ItMA •iieclfica- 
tloH'^. Tlii.s itiiioVittion a‘une is of tremcinlons 
liii]H>rtaiicc to the Service Man. and will save 
the cost of the book many times over 

Complete Service Manna! on the commercial air¬ 
craft equipment now lielng supplied for use on 
I'oiiimercial alnvays: in order that the te«*h- 
nlrlan may be put In a position of Increasing 
his Inrotiie by the servicing of receivers on 
planes passing through the focal airport. 

All available i>ew data on (he cotnmcrfdal 
sliort-wavv re«‘eivers and conver(crs. Including 
honk-ups. diagram.s, and servicing data on smli 
re«eivers ami converters. .Many 1932 rwelvcrs 
arc now cqiilPjied with shortwave toners, or 
converters, and it is important to the Her^ lee 


Man and t(N'linfcIaii to know tills phase of the 
art, as it Is Increasing year by year. The 
probieuis of conticctlng exterior converters and 
a description of them. Including hook-ups of 
such cotjverters. is Inc.uded In this cliaptcr. 

A complete and exluu»tive chapter featuring cir¬ 
cuits and service daU on the more hnportant 
pu(dic-adtlres» aystenis, and on Uilkliig motion- 
picture equlpnicnt. This Is u phase of radio 
which the Service .Man often Overlooks; and 
yet it i.s an im)K>rtunl source of hls iiicomc. 
.A large iiiiiouat of inutcriul sliowii here Is 
entirely new. 

A complete section giving dozens of tables of 
data on various phases of radio servicing. The 
inalerlul shown in this eliaptci Is all 'iiieat.” 
and is of ii practical iiadire: this Information, 
alone, is worth (he entire price of the book. 

Cnmpli-le tables of stiiiulardize<l co'or «*odltigs 
fur resistors. Tliese tables are most important, 
and w'ill be referred to dally hy thousands .iirl 
thonsamls of radio Service Men all over the 
country. 

IN ADDITION— 

there are over C.dOO couiplctc diagrams, hook- 
U|ts, and special reference data on commercial 
receivers. In many cases, the hovik rontaiiis 
.special information on the servicing of such 
rctrelvcrs as recoiumcndetl by the maiiufaeturcr. 
In our In.st year's Manual wc slwvved mu Inly 
the receiver diagram* themselves. at»d we In¬ 
cluded little servicing iliita. in the 1932 .Afan- 
Ual. vre are giving a tremenduus atnovint of 
servicing data for many of the initportaiit re¬ 
el hers. which is also a distinct and Important 
departure. 


Additional Features— 


Supplements to the New Manual will be issued every 60 
days FilKK OK CHAIlUE. 

FCIKK Que.stion and .\nswcr Service to every owner of 
the Manual. 

Hlank pages for rceordinc notes, diagram.s or sketches 
are included, and are iraiisferahle to any part of the book. 

The Sew Manual will coni a In three times as many pages 
and twice as many diagrams and circuits as the Ilrst 
Manual. 

THKUE WILI. HE .NO CUT TRICE ON THE 1932 
MANUAL, .VNA'WllKilE. After it is published, tiie 
prices becomes $5-99. 


NOTE! 

Last year the Supplements were 
malletl to subscribers on a regular 
subscription ba^ls at tlic rale of 
$ 3 . "ill. This cost was in audit iuii to 
the price of (3.jl> for Hie .Manual. 
WITH TUU 1932 OKFiUiAL il.\l)iO 
SKitVIFI-: MA.NUAL YOr Wil.L 
UE(!KIVK THi: SL J’TLK.MKNTS 
KVKilY *;n hays WITllOlT ANY 
ADHITIONAI. UHAllOK. This is 
the most sensational offer given by 
any publisher at any time. 


Mail Coupon TODAY! 

I GERNSBACK PUBLICATIONS. Inc. RC.9 

, 96.98 Park Platt, Ntw York. N. Y. 

I I 

( cmiose hercwltli remittance of $1.00, check or 
money orticr preferred, for which yon arc ui *end me 
the NEW 1932 OKFh’lAL RADIO SEUVR K M \N- 
I UAL at the pre Publie.illoii price. 1 understand that} 
all the Additional Features an<l the New mulerlal 
I will be Included in the Manual and Supideiuents, ( 


Name 


I 

I .\ddre»s 
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SKINDERVIKEN 



The Most Sensitive Microphone Button 

(ACTUAL SIZE NOT BIGGER THAN A QUARTER) 


You can easily make a highly sensitive detecto- 
phone by using a Skindcrvikcn Transmitter Button 
to collect the sound waves. You can build your 
own outfit without buying expensive equipment. 
Think of the fun you can have with such aa 
instrument. 

You can install an outfit in your home and hear 
the conversation being held all over the house. 

Full directions for connecting up the button for 
use as a detectophone are given in our 12-page 
booklet. 

These wonderful little SKINDERVIKEN micro¬ 
phone buttons may be used for hundreds of uses, 
such as: 


RADIO AMPLIFIER 

detectophone 

STETHOSCOPE 

MICROPHONE 


PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 


HOME RECORDING OUTFIT, ETC. 


95<;EACH Two for $1.75 

12-PAGE INSTRUCTION BOOKLET 

c»nta>>ning suDOestiont and diaorams (or innumorablo 
UMt, furnished with each unit. 


EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 
for every new use developed for this unit 
and accepted and Published by us. 

SEND NO MONEY 

When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign: cash with orders) 


PRESS GUILD. Ine., RC-931 

16 Murray St.. New York, N. Y. 

Please mail me at once as many of the following items 
aa I have Indicated. 

... .Sklndeiriken Transmitter Units at 95c. for 1; Sl.75 
for 2; $2.50 for 3; $3.20 for 4. 

When delivered I will psy the postman the cost of the 
items specified plus postaee. 


Name 


Address 


City. Bute, 


tC AAA WILL BE PAID TO 
ANYONE WHO 
PROVES THAT THIS 18 
not the actual Photo of myself 
showing my superb Physique 
> and how the Koss System has 
increased my own height to 
I 6 ft. 3 3'4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
6 Inches In a few weeks!! 

Ne Appliances—>N» Drugs—Ne Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Dellars Com* 
I plete. Convincing Testimony and Particulars 5 
cents stamps. “.Vllow time for return malts across 
the Atlantic." G. MALCOLM ROSS, Height Specialist, 
Scarborough. England. (P. O. Box 15). 




A SPECIAL OFFER TO NEW READERS 
— Ei||ht months subscription to Radio* 
Craft for $1.00. Send remittance to Radio- 
Craft, 98 Park Place, New York, N. Y- 


Up and Down the Waves with the Scott 
All-Wave’^ Superheterodyne 

(Continued from poije 158) 


a decided pleasure, and the time passed so 
rapidly that it was midnight before 1 real- 
issed the hour. 

Strong ‘‘DX’* Reception 

I decided to have a try for “DX” again. 
Tills time 1 bad much more success; for 
the distant stations wliich literally “poured 
in“ were much further away than those 
heard earlier. Unfortunately, man-made 
static had heeonie very annoying in iny lo¬ 
cality, and it wa.s found impossible to listen 
with the volume eontrol turned up more 
than two-fifths of the way. For this reason, 
the receiver was not able to show that night 
what it could do when ])iishe(l to its limit. 
Desjiite this handica}), the jierforinance wa.s 
quite remarkable for summer eoiuHtions. 
'riie reception log, it will be observed, con¬ 
tains stations in ’1 exas, Colorado and Mexico. 

At this point, it might be well to mention 
that this station log contains only those 
stations which were li.stened to long enough 
to he.'ir their call letters. If all the stations 
heard had been logged the list would be 
about double its pre.sent length. 

The receiver was not tested after one 
o’clock in the morning; so tluit no oppor¬ 
tunity was had for jiieking up any far west¬ 
ern stations; but the te.sts were so satis¬ 
factory that I am convinced that Kuropean 
stations can he heard on the broadea.st band 
during the winter. 

Daylight tests with the receiver showed 
that .stations ii}) to ;100 miles distant can 
he easily jiickeil ii}) without advancing the 
volume eontrol beyond the half-way mark. 

Short-Wave Reception 

On the .short-waves, the receiver sliowed 
lip exceedingly well. Tone (piality still re¬ 
mained very line—an unusual feature for 
a .short-wave set. The annoying rushing 
noi.se, familiar to u.sers of regenerative short¬ 
wave outfits, was noticeably absent. 

The Scott .set was cheeked on the short 
waves by eoiiiparison with the reception 
from a four-tube reeiaver using one tuned 
screen grid (’2t) stage of U.K. aniplifiea- 
tion, i regenerative (’27) detector, and a 
two-stage audio amplifier (also *27s). Dur¬ 
ing previous tests with the four-tube out¬ 
fit, Kuropean stations had been coming in 
for over a month with only fair strength, 
with but few exeejitioms. Station G.5SW at 
Chelmsford, Kiigland, relaying the national 
programme from the London studios of the 
hritisli broadcasting Company on 25,58 me¬ 
ters (11,750 kc.), was first tuned in. On 
the siijicrheterodync, tlie programme was 
as loud, with the volume control advanced 
only a quarter of the way, as it was on the 
four-lube set with its regeneration control 
advanced to maximum, because of the ab¬ 
sence of regeneration in the super, its qual¬ 
ity was imich better than that of the re¬ 
generative set. 

Once again that bugbear of radio, man¬ 
made static, interfered. On this occasion 
it was niigiiumtcd by the iiiterfcrciice from 
the ignition sy.steni of automobiles }ias.sing 
in the street. This noise made it inipo.ssible 
to test tlie set with the volume eontrol ad¬ 
vanced any further than the halfway mark. 


Other stations heard with ginid volume 
on the short waves included 12KO at Hume, 
Italy; FVA, tlie new colonial government 
short-wave broadcaster at Pontoisc, France; 
the Germaii hroadeastiiig company’s station 
at Konigswusterliiiusen; both ends of the 
transatlantic plume system; (London-New 
York); a Dutch phone station comniuni- 
catiiig with the island of Java; and some 
North American broadcasters — W8XK, 
Pittsburgh; \V2\AF, Schenectady; W9XF, 
Chicago; WPXAA, Chicago; \V8XAL, Cin¬ 
cinnati; W2X1% New York; W8XAL, Bound 
Brook, N. J.; and VE.uCL, Winnipeg, 
Canada. 

The selectivity was far better than any¬ 
thing 1 have ever tried on the short waves. 
With the four-tube .set W8XK on 25.2$ 
meters was overlapping 12U(J on 25.42 me¬ 
ters, and also G5SW. With the “sujier,” 
there was no trace of interference on either 
of these stations. 

Tuning on all waves was very easy and 
lacked tli.at “critical’* action found in most 
all-wave sets. 

Convenient Wave-Changing 

The manufacturer supplies, as part of 
the regular equipment for the Scott re¬ 
ceiver, two sets of plug-in coils for the 
.short and broadcast waves (12 coils in all). 
'riic.se are very easy to insert and remove. 
On the coils from 15 to 88 meters, the clips 
to the control-grid caps of the first U.K. 
and first detector tubes are attached to two 
red-eovered wires. 'Die antenna is con¬ 
nected direetly to one of tbe.se clips and 
tbrougli an K.F. choke to ground. 

For the waves from 88 to 181 meters, 
the control grid (‘onnectioiis are red to 
the first H.F., and black to the first iletcctor. 
For the broadcast coils (2(X)-.5.50 meters) 
tlie eonneetioiis are black, to both tubes. 
'The antenna, for this work, is connected to 
the regular antenna post at the rear of 
tin* chassKs. 

'I’hc Scott “short-wave .station finder” is 
a neat little g.ulget, siqiplieil with the set, 
to determine the dial .setting for any given 
wavelength. One merely .sets the indicators 
to tlie wave desired and—jire.sto—above it 
ajijiears tlie coil number for that wave, and 
also the dial setting of the receiver. It 
is then a simple matter to insert the des¬ 
ignated coils in tlie receiver, and set the 
dials according to the station finder’s in¬ 
struction. 'Phis ingenious device saves much 
time and bother. 


The Open Forum 

(Continued from pof/e 154) 

manufacturers take the same attitude, and 
this goes for them too.) 

Why not devote tliis valuable space to 
otlier makers who furnish their diagrams 
with all the necc.s.sary ilata to speed uji 
service work; which avoids the loss of less 
valuable time in probing an obscure receiver, 
anil tlierefore results in speedier work and 
more benefit for tbe independent Service 
Man? I Tow about it, fellows? I..et*s hear 
from you. 
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Make 

Depression 

Pay! 

Take advantage of the present de* 
mand for repair of old receivers! 
Build strongly for the future, and in¬ 
crease your business by giving GUAR¬ 
ANTEED REPAIRS, 


Here's success to Radio-Craft till waves 
are shortened to a luillionth of a iiicler, 
Juijus Dkmma, 

Eiiitt .S'^. devehnui, OliifK 


^‘USE EVERY MAN ACCORDING TO 
HIS DESERT—’' 

I'if if or. Radio Cit.\ it; 

1 can't begin to tell you how I've tried to 
absorb some fellows' yarns about servicing. 
I am a modest little Service Man myself, 
and fed up with such contributions as tliat 
1>V Mr. K. Ci. Poll of Detroit, in the Febru¬ 
ary “Open Fonim,” l,et rne (piotc: *\( 
Htnliola ‘4P ichich •would oiiltj brint} ia a 
few sUoufj loco Is, beside excess oscillatious, 
had been attended previou.st\f bp two \^en'- 
u;e Men.* Since same of these do not know 
where to find the nentroUzinp condensers on 
these ‘models— ** 

Before reading this :uti<le, I never knew 
of the RCA “it,” in any condition, oscil¬ 
lating from an open antenna leatl. He 
elaiins that the set bad l»een attendecl by 
two “Serviee Men,” emphasizing *^Serz'ice 
Men:** evidently the same can be applied 
to bill]. 

On the same page (R>1) appears an ar¬ 
ticle by Mr, J. Pristash: 'M ow cannot injure 
the chokes and condensers • the temperature 
cannot rise hi<jh enttnph to burn them, be¬ 
cause of the low melt in tf point/* Kvidently 
Mr. Pristash doesn’t know tliat heat in any 
form does injure condensers and that re¬ 
placement cartridge's can he bought for less 
than the time reepiired to salvage. 

Again, let me call your iittcnlion to Mr. 
Dale Pollack; on page Mii he got'S into 
elaborate detail about s<mie forms of oscil¬ 
lators that no Service Man ever used: 

**Unfortunntelp, however, most oscillators 
usctl at present cotnprise the elements of a 
ifonnp hroadc<tsf transmitter. ..(nother tppe 
of oscillator employs a buzzer . . . must he 
X'ery carefully p<{Ck>ed in a cotton^Jilled 
box —*' Lousy! 

Why the unnecessary articles on stiifif like 
Ihi.s, when Service Men ha\e I»een using hls 
new system with any and all kinds of tubes 
for ages now? 

\nd then he drops a bomb on our enthu¬ 
siasm, after relating its superior ijuaUties 
along with portability: **Apply the proper 
voltayes either from (he pu'wer supply or 
from batteries (one cell of a storaye bat¬ 
tery may be used for the plament)—** 

He says, carry a storage cell around to 
liglit the *2i tube. Isn't that neat and com¬ 
pact and portable—oooy? 

No, we are out for scalps now jind (ind- 
ing oil page Wi Mr. A. M. Tinker of Chi* 
(‘ago: '*/ attached two “wires to the secotubiry 
of the transformer/* Who conceived con¬ 
necting a magnetic speaker to the secondary 
of the output transformer? 

**The choke connection to the primary can 
he used in this way only if some method of 
isutatiny the speaker from the D.C. plate 
potential is used.'* 

And the fellow is keeping me in suspense, 
wondering how he could be so cruel as not 
to let us know' how to keep the D.C. poten¬ 
tial out of the speaker. Alas! A lost art, 
I hetcha. 

Don't get me wrong, Mr. Falitor. Pm for 
Ihe fellow who has news or information to 
i apart; but I do think that there should 


be ti more careful study made of .some of 
these editorials by some of these young 
serviee engineers who suddenly find that the 
older Service .Men are only fnkens, and tliat 
they were (‘ducated just in time to save 
the r;i(*c. 

Here’s to a better magazine for the Serv¬ 
ice Man. 

O. K. Faiu.kntih, 

IP. Block, hUdorndo, A rkansas. 

(’I’he prophet Job, we have read, was ri'- 
markahly meek aft(*r he liad liceii addrc.ssed 
out of a whirlwind by Omni.scieiicc. We can 
only imitate his Imiiiility witli the mental 
reservation that the yoimgei technicians will 
some day he elders icpioving a presumptu¬ 
ous third general ion.— Bditor.) 


ATTENTION, .MANUFACTURERS 

Editor, RAino-CuArr: 

I lliink it wiuild lie a good idea for the 
radio iiiaimfaeturers to get togetlicr and 
eomjiel all their dealers to have a compe¬ 
tent Service Man and make him pass an 
cxainiiuition. That is the only way I think 
it can he done. A lot of dealers can get 
men to do the work for $15.00 a week who 
get by some way and, as long as they can 
get men to do it for that, they do not care 
wh(*thcr the inihlie gets a fair deal or not. 
I could give many insUmccs of the cases 
1 have come in contact with. a.s an inde¬ 
pendent Service Man; and 1 think it is 
time action was taken to do away witfi 
the hit-antl-iniss \ ariet\’ and have them elim¬ 
inated altogether. 1 ehaige $1.00 an hour 
and will not do it for less; 1 believe the 50- 
ccrit.s-an-lunrr work is dearest in tjie end. 
Akso, I am no flying Serviee Man: 1 would 
like to see the fa.st men and see what Ihev 
do. Yours for better service to the public 
Hahoiji B. Aui.kximck, 

91 Auyusta ^t., Itnmdton, Canada. 

NOISE IN THE POWER 
TRANSFORMER 

Editor, RjM)ii>-t’riAH“i ; 

I g(‘t Radio-Chait every month and read 
all of it, (*ven most of tiie ad\‘(Ttiseinents. 
I have been helped out of a hole many 
a time by some article eovering a eertairi 
ailment of a radio and hme is one that I 
waiuld like to pass on to some other Service 
Man who may profit by rny c\]»ericnce. 

I was called to see about a Wt'stinghouse 
“M R-5” super, Tlie complaint was noise. 
I couldn’t find any local cause for the 
noise, so I took tiic set home witfi me. 
Everytfling tested OK and I was Just aiioiit 
to aeknowleilge defeat wlum, upon turning 
on my own set. I pickial up the same noi.se 
(tiu' *A\ R5” was still turned on). I cut 
out each unit ;is I came to it till I reachcil 
the rectifier tube. WIicu I touched one 
plate jn-ong with a R'St prod the noise would 
he heard. I then cut the wires loose from 
the [>late contacts in the socket; tlu* noise 
iiiere.iscd when one was removed, hut 
couldn’t he heard wlum the other was re¬ 
moved. 1 decided thiai that one side of 
the high-voltage winding was arcing, cither 
to the ca,‘;e or to the core; replacing the 
power transformer stopped the noise. Hav¬ 
ing another receiver in operation was what 
found the trouble for me. 

(Unsiyned), 

220 Aorf/i Third St.^ Oatlsden, ^itaha-ma. 


You can do this safely by using 
Radio’s Finest Parts— 

POLYMEX 

P1IODIJCT8 

Standard of the Industry 

FOR FILTER BLOCK REPAIRS 
THE POLYMET KIT of 25 UN- 
CASED CONDENSER SECTIONS 
illustrated below—is the most useful 
Kit ever assembled for service work. 
Many capacities and sizes, all in strict 
accordance with R.M.A. ratings. 

Mail the Coupon for special low«price 
introductory offer. It will also bring 
you the new 1931 Poly met Parts Cata¬ 
log, cemtaining many service helps. 



POLYMET MFG. CORP. 

829 East 134th St. 

New York City, 

Send me your sensationally low-priccd in- 
I troJuctory olfer on the Polymer Condenser 
Repair Kit. Also include the new 1951 
Polymer Radio Parts Catalog, without 
charge. 

Name _ _ — _ 

Address ___ 

City _ 

I State _ __ 

Mark Proper Square 
I n JOBBER n dealer 

1 □ SERVICE MAS Q CUSTOM SET BUILDER 



Six tube triple .screen-crid 
UHiU 4 ; 3'i:U4, U-227. and 
power tul>e. Kasy 
toTiistafl. Will nt any car. 

.Si nele d iai control. \Ve 
guarantee that this set 

will pull in stations within l _ 

of 1,000 nr^lles and that it wiU tie- 
liver the volume and tone Qualities of 
an electric set. or your rnimey refunded. 

PRICE OF SET ONLY $20.00 _ 

Price Complete, inclitdiiic tubes, batteries, 
namic s)>eaker and Auppres-sors. all ready to Install 
and use, $39.50. Sericl $5.(l0 <Ieposi( with order, 
balance C. O. I>. On forcik'ri orders remittance in 
full required ORDER TODAY 

CHAS. HOOD\A/IN C$. 

4240 Lincoln Avenue, Dept.J*ISO Chicago, Illinois 
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Learn 

Dr. Sloane will Teach 
You in Your Own Home 

Chemistry offers 
those who are am¬ 
bitious and willing 
to apply them¬ 
selves conscicn- 
tioiisly to the 
greatest opportun¬ 
ities of any voca¬ 
tion. Industrial 
firms of all kinds 
pay tempting sal¬ 
aries to get the 
right men. Oppor¬ 
tunities alwiiml on 
every hand. 

Now Is the Time 
to Study Chemistry 

Never I>cfore has the world seen such 
splendid opportunities for chemists as exist 
today. In factories, mills. lalx>ratories, 
radio and electrical shops, industrial plants 
of all kinds, chemistry plays a vital part 
in the continuation and expansion of the 
business. No profession offers such opiwr- 
tunities and the next ten years are going 
to show the greatest development in this 
science that this country has even seen. 

You Gan Learn At Home 

Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 
many experiments that are performed right 
from the Start that anyone, no matter how 
little education he m.ay have, san thoroughly 
understand every lesson. I)n Sloane will, 
in addition, give you any individual help 
you may need in your studies. 

Easy Monthly Payments 

You do not have to have even the small 
price of the course to start. You can 
pay for it in small monthly amounts or 
earn it as many others are doing. The 
Cost is very low. and includes even the 
Chemistry outfit — there arc no extras to 
buy with our course. 

Experimental Equipment 
Given to Every Student 

We give to every student without addi- 
tion.al charge his chemical equipment, in¬ 
cluding fifty pieces of laboratory apparatus 
and supplies and forty-two differenl chem¬ 
icals and re-agents. 

Tuition Price Reduced 

Besides furnishing the student with his 
Experimental Equipment, we have Iieeti 
able, through the big increase in our student 
body, to reduce the cost of the course. Write 
today for full information and free book. 
“Opportunities for Chemists,** 

Mail the Coupon NOW! 

CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York, N. Y- 


CHEMICAL INSTITUTE OF NEW YORK. 

H#«» Extenilon Olviilon 
19 Park Place. New Yerk. N. Y. 

riraie send me at once, without any ntdlgatlon on 
my part, 3'our free Hook *’OiiiK)rtunitles fi>r Chemists.'* 
and full particulars about the Experimental K*iulpment 
irlvrn to every student. Also please tell me about your 
plan of payment. 

NAME . 

ADDRE.SS . 

CITT .8T.\TB .. . 

KC-Wl 



T. 0*Cenner Sloane 
A.8.. A.M., Ph.D.. 
LL.O. 



Control of Recording 


{Continued from 

is as shown in Rig. 5, and radio programs 
can then lie recorded. 

A novel feature of this control hox is 
the “Mic.** position, (See Fig. C) w’hich 
enables the operation to use the radio for 
announcements, etc. In other words, a very 
efficient puhlic-address system is available. 

AVluTi microphone recording is desired tlie 
knob is turned to “Mic. Uec.”; as in Fig. 7; 
which is .similar to the circuit of Fig. (>, 
except that the cutting head is connected 
to tlie plates of the output tubes. 

Flayhaek is aeeompli.slied by turning the 
knob to “Fhono.**, Fig. 8. This disconnects 
the microphone and cutting head and then 
connects the latter to tlie grid and catliode 
of the detector tube. 

This about completes the discussion of 
control circuits for home recording. Of 
course, various trick circuits will he de¬ 
veloped by many experimenters to suit their 
own particular needs. The writer will i)C 
greatly interested to sec any of thc.sc cir¬ 
cuit arrangements wliich recordi.sts may 
care to .send to him. Fetters should he ad- 
drc.sscd in care of the Home Uecording 
Department of Radio-Graft. 


pape 143) 


^TO GRID 

AND cathode 

>1. OF DETECTOR 

tube 



PICK* UP 


Fig. 4 



The cant actconnections of the Best control Nm'f. illustrated »;» Fio- B, are shozon in Fig, 4, 
above. P’arious rirrMif connections obtained by the various positions of the stvitch arc given fn 
Figs. 5-8; for regular radio reception, the switch is put iw position 5. 


Experiments in Home Recording 


Editor, UADio-CRApr: 

Uememhering the fun we had recording 
on the metal composition discs w*ith the ol<l 
Victrola, I dug up some old recordings and 
played them on the electric phonograph. The 
voices w*ere very faint, and 1 got to w*onder- 
ing if 1 couldn’t make .some new rccord.s— 
and I did, over the old hhink.s. Thc.sc didn’t 
amount to much, and jirohahly I would have 
stop]>ed right there, if Victor had not an¬ 
nounced their home-recording outfit about 
that time. Since then I have useil only 
their pre-grooved discs, and have made some 
fairly good records. Some w*oul(l he very 
good, from the standpoint of volume and 
eleariic.s.s, if th(* extraneous noi.ses could he 
cHiiiinatrd. T.ike most amtateurs, I have 
found my difficulty in trying to get gcMid re¬ 
sults w’ith a .small outlay for part.s. 

The first e.sscntial is to have a really good 
motor and turntable. The motor must have 


plenty of power; so that the table will turn 
uniformly, no matter how heavy a cut the 
stylus makes. I had mine rew*onnd w'ith 
wire two gauges larger, and this inerca.sed 
tlie pfm*er consideralily; though it was a 
job to get on turns enougli. The motor 
heat.s eon.siderahly, hut they all do; it has 
never hei'onic hot enougli to <laniage it. It 
is a shaded-pole induction motor; 1 have 
also a cheap little synchronous motor w’hich 
I plan to couple to the turntable, to give 
more pow*er and better regulation, w*hen it 
hccoiucs possible to buy larger records 
blanks. 

T'lie turntable mu.st not w*ohhle too much, 
or the record will sound as though you had 
turned the table by hand. If the table itself 
is out of a true plane, there is not much 
chance of sjiringing it hack. Rut if only 
the center hole is out of perpendicular to 
the table, patience and careful shimming on 
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the low side will make llie table run quite 

tnit*. 

'If 1 C recording head luay be any of the 
f let ter pickups; though 1 luive fiad very 
gmul luck in using for this purpose a inag- 
netic-eone unit from a Tower S]>eaker; a 
needle chuck from an old Victrola sound 
box was soldered to the free end of the 
armature. The unit was then mounted on 
a center-balanced tone arm; and much ex¬ 
perimenting with the spring’s tension, arma¬ 
ture’s position, and damping with rublier 
was tried before tlie tone was clear and free 
from had distortion. This adjustment w'as 
effected while playing regular records, and 
w’itli a circuit so arranged that a Webster 
pickup could be cut in for comparison. 

It was my idea tliat, since a loud speaker 
is designed to convert electrical iinjmlses 
into meclianical, it should therefore do .a 
better job of recording than an instrument 
designed to reverse this process. (The ques¬ 
tion of characteristics arises at this point. 
See Fi(j, isstie, and 

accomjyjnyintj text,) Anyway, when I got 
througli, I had a pickup that was very loud 
and clear and, as a recorder, it cuts a very 
wide Sound track. (Sometimes, in fact, too 
wide; this may he due to the large douhle 
magnets, or the greater inertia, I don’t kno\v 
wiiich.) For playbacks, I use tlic regular 
pickup. 

Microjihoncs arc quite expensive and, until 
I was convinced that there was some liope, 
I didn’t spend niuch on this item. I tried 
various mountiiig.s with all the mike Imttons 
I could get hold of; rewound transformers 
trying to get a reasonable impedance nuitcli; 
and then turned ba<*k t<i my old friend tlie 
magnetic-conc speaker. 'I'hese are cheap, 
and nei!d no matching transforme?* to couple 
them into the audio circuit; but lie sure you 
use one with strong magnets. I.oosen the 
tension of tlie armature spring, and put 
from three to nine volts of battery in series 
with the speaker and the audio aruplilier’s 
input; tins will boost the volume and in¬ 
crease sensitivity to the point w’bere there 
will be ]>Ienty of mierophonic howl if the 
mike and the speaker are in the same room, 
'fry reversing the ])olarity if the niike lacks 
sensitivity. My out hi had plenty of wire 
(»n the mike; so I could go into the next 
room while adjusting it. (You can have 
an assistant beside the set to tell you when 
your voi<‘e comes througli well.) This type 
of niicrojihone is good enough to record a 
rpiartette and banjo, without too much 
crowding around it, 

I use a small orthophonic cabinet to house 
every tiling, with the following switching ar¬ 
rangements; ra<lio-record; voice-record; 
voire-loud speaker; re(‘ord ]>layback. Tlie 
radio-phono switch on set gives you your 
choice there. I al.so put on the set a sw*iteh 
to cut out the voice coil, though this is not 
absolutely necessary. Connection of tlie 
set’s output to tlie recorder is efleeted 
through an 0.5-inf. conden.ser on each side 
of the line, from the two plate terminals on 
the output transformer. (Larger capacities 
might vceil he used,) 

If the same pickup is used for both re¬ 
cording and ])ickuj), be sure your switch¬ 
ing system makes it inqmssible to turn tlic 
set’s output back into the detector. I use 
two rotary cam switches, mounted close to¬ 
gether; with large knobs so cut away that 


it is impossible to turn one unless the otlier 
is in the jirojier position. Perhaps someone 
ha.s an idea for a rotary switch like Victor’s 
that could be made from the junk box. 

I understand that one of the home-movie 
companies is working on an outfit that will 
record the sound on cylinders; which will 
tlien l)e sent to the manufacturer, who will 
transfer the record to a permanent l(i-inch 
disc- The question of permanence is one 
whicli I hope to sec solved soon; also that 
of larger rec<»rds. 

We have in the family some old Fdison 
home-recordings, made 2*2 years ago. These 
have not been played very often; but it is 
quite a sensation to hear yourself as you 
sounded then. There is also quite a kick 
in handing a mike to your most iinperturh- 
ahle friend and telling Iiini to make a record. 
No matter how* hxjuaeioiis lie is ordinarily, 
si>eeeh ami ideas w ill desert him. When he 
finally staminers out something, and you 
play it back for Iiim, he’ll sw‘ear it’s not his 
voice. Put everyone else will declare it’s 
just like him, 

'I’hcre is another use for these records 
tliat I have never seen mentioned; and that 
is for self-improvement If you get a good 
mike and good results, have one of your 
musical friends play a solo, or do so your¬ 
self. The jilayhaek will reveal things the 
j)erformer did not know before, some good, 
some bad. 

I have made this letter purposely vague 
in details; for it is addressed to the fellow 
like myself who likes to roll his own, 

W, A. WlI.KlNSON, 

1315 Thirty-First St,, Des Moines, Iowa, 


Experienced 
Radio Men! 

TO GET and HOLD 
down a better than 
average job you must 
be a better than 
average man. 

ENGINEERING 
TRAINING 
is the solution. 

Mail coufon for detaiU of Our 
\ plan TODAY! 

CAPITOL RADIO ENGINEERING 
INSTITUTE, INC. 

3166 Mt. Pleasant St., N, W., Washington, D. C. 

Please send me, without obligation, your new 
illustrated booklet explaining your advanced course 
in Practical Radio Engineering. 

Name - 

Address - - 

Position _ --,--—_ RC-9 


AUTOMATIC PROGRAM CONTROL 

‘<QOMb^ years ago’’ obseives “Fice Grid” 
O ill Wireless World, London, ”a res¬ 
taurateur apjnoachetl me wnth the sugges¬ 
tion tliat I design him a wonderful set which 
woukl automatically switch itself tiff wlu!n 
sjieech came aloiig and switch itself on 
again when music rca|>}>cared, 

“I was ratlier amused at his suggestion, 
hut, m‘vertheless, iiitnuliieed liim tti a young 
friend of mine w!?o was by way of being 
an expert on tniie filters. I was surprised 
to learn .some weeks later that he had jolly 
nearly sutxeedcd and would have done so 
completely if he could only have pcrsuailetl 
the Imman voice to coniine itself to one 
end of the musical Seale. As it was, the 
apparatus aeltiaily did function after a 
fashion and switched otV when an announcer 
with a certain type of voice came on the 
air. Unfortunately it Suffered from tlie de¬ 
fect that it did mit respond to all vciiees.” 

Another opportunity for the more per¬ 
sistent inventor, in these days of improved 
tone-control devices. 


The KOOSEVELT 


i 

* - ‘ ^ 

I ^ ^ ^ 


SUPER-HETERODYNE 
Uses new Pentode power 
tubes, also new type 
variable-mu screen 
erjd. 7 tubes in all. 
10 KC. separation, 
wonderful tone and 
flreat distance. “Litz** 
Bank - Wound Coils. 
The most perfect ra¬ 
dio ever built. 

Price, complete with 
tubes $64.50 

Neu CUB 
Midget 

T. R.r. Circuit, Pen- 
Price 

^ complete. $19.75, 

Dealers and Agents: Write for Discounts! 
COMMONWEALTH RADIO MFC. CO. 

843-B W. Harrison St.. Cable: RADCOM, CHICAGO 



AMPERITE corrects line voltage 
variations. Improves reception. In¬ 
stalled in 5 minutes. No chassis 
changes, $3 at your dealers. Write 
Dept. RC-9, giving 
No. of your set. For Every Set, 
make and model Including Midgets, 


"LOSING HIS FILAMENTS” 

M any a radio fan has lost his, for 
reasons too painful to discuss; but the 
expression is now finding a sjiecial use in 
English broadcasting, according to Amateur 
Wireless, AVhen a dull performer is before 
the niicrojilione, the engineers in the control- 
room observe "I bet that fellow is losing 
his filaments”— i e., the great putilie are 
switching off their receivers, alternative 
}>rograins being less numerous ahmad. 



PATENTS 


Write for Free Guide Rook, 
*'H0W TO OBTAIN A 
_ PATENT'* and Record of 

Invention Blank. Send model or sketch and descrip¬ 
tion of your invention for our Free Opinion whether it 
comes within Patent Office Rules. RADIO and ELEC¬ 
TRICAL Cases a Speciaitv. Promt>t. Effietrnt.Service. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS & CO., 923 - 9th, Washington. D. C, 
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WQBID^IDE 



^. _ JCElfYER\ 
tb« WoirM-witli^Se^ 


A new radio thrill for you I Listen in DIRECT to London. 
Taris, Heriin, Ruenos .Mres and other hma<lra«tln(r stations 
throughout tlie world via short «aves. Knjoy unliiue for¬ 
eign lirogranis from strange Inndc, Yniir ordinary rereher 
cannot tune In these low wave stations. WORLD-WIDE 
UECK1VEU gets 14 to ^'itl meter stations with siir)iri-iiig 
clarity. SEND NO MONEY! Just write your name and 
address on a postcard ami ask us to send .>ou thi- mm- 
tlerful guaranteed short wave set. Ray imstman $it.4.*i )dus 
a small delivery charge. jMI orders West of the Uockies 
must lie acciiintiiinied hy Sl.tiu de]><i>il. Trice In foreign 
countries, I7.T5 delivered. Order today 1 


NEW RADIO BARGAINS 


Low Power Transmitter adaptable for phone or code. 

With plug-in iDlls . . . SI4.75 

B Eliminator. Hone Dry with 280 tube. 180 rolls, 
will operate up to ten tube set, fully guaranteed.. 6.75 
AC—A B C Power Packs, coiniileiely assembled. 8.75 


Tubes: I'X type, 30-day replacement guarantee. No. 210. 
$2.25: No. 250. $2.45: No. 281, $!.«5: No. 243, $1.25; 
No. 224, $1.25: Na 227, 75e; No. 226, 65c; No. 171, 75c. 

International Microphone, two button for public address 
system and traiisiiiitters, speech or music. $9.75 

WRITE FOR BARGAIN CATALOG 


CHAS- HOODWIN CO. 

4240 Lincoln Ave., Dept. J-15, CHICAGO 


Soft Aluminum PreBroovecl lllank Kec- 
orclg for InKtantanecDiM Home llecordinB. 

l■■aoe«l. 

CiUe 
Volume 
Hrilllancv 
Durability^ 
l.l»t Trices 
f. iiH ti $0 7 iO 
SiiKh 0.7.. 1 

lOiiu'li 1.00 

AI.‘<o Mirn>|iUoiios—Doiiiilc and Single 
liutton, i'r:iii.«>.f(irii>i'r<*. Mounts, < 

Pltiffs, otc. Now I'jRe CataliiB ju'^t out! 

VNIVKKSAT. MICROTIIONK CO., Ltd. 
lnBl<*\voo<l Dept. K.C. Ctilifornia ^ 


“Ckirad” 


Full Information and Best Prices 
on the 

New S-M 726 SW 

Short and Long Wave Receiver 


New National AG 5 SW 

Using 235 and 245 Tubes 
Can Be Had By Writing to Us 


5t4ppfies of All Kinds for 
Short Wave Experimenters 

Chicago Radio Apparatus Co. 

415 So. Dearborn St., Chicago, Ill. 
Est. 1921 Dept. CF-9 




ALUMINUM BOX SHIELDS 

Genuine ‘’ALCOA'' stock, silvcrdip finish, 

5x9x6, $1.89—14 X 6 X 6. $3.85. 10 x 
6x7 .Monitor sise $3.25. .5x5x5 Coll 
Shield (like picture on right) $1.00. 

Any Size to Order. 

Tentodo adapters, $1.25. Tacent 
up heads, only $2.23 Flexible shafts for 
Ante Sets. 

•’BUDDY’* TEST PROD 
Always sharp pointed, using 
phonograph needles, 4*ft, wires, 
spade or phono tips. Colored 
nipples identify each lead, 
$1.50 pair. 

We specialize in radio parts 
exclusively—parts fiirnliihed for 
any kit In any magazine. 

_Please Include Postage. 

BLAN. THE RADIO MAN. Ine. 

89 Cortlandt St. Dept. RC-931 New York. N. Y. 



Single-Control Superheterodynes 

{('ontinned from jya^e 105) 


the frcqiu-iK’y of tiscillator circuits of tlie 
usual type. 

'I'lic pniportioning of the circuits is not 
difhciilt; tlie inductance of the o.scillator coil 
being as sjiccilied by our empirical rule 
(about ‘2*2% less than the iiuluctance of the 
timing coils of the receiver proper), while 
the ])hite and grid coupling coils should he 
as small a.s will provide o.scillation over the 
entire tuning range. 

A study of the superheterodyne receivers 
now on the market will .shnw that it makes 
little difference where we tie in the local 
o.scillation: it may he introduced into the 
grid circuit or the plate circuit of the first 
detector, or into the .screen-frrid circuit if 
a screen-grid tube is employetl for mi.xing. 
Care should he taken that the magnitude 
of this loeally-iniprc.s.scd oscillation is not 
so ^reat as to ovcrloatl the detector tube or 
otherwise distort its output. 

Push-Pull with Screen-Grid Detector 

It is commonly iinderstotxl that the screen- 
grid tube will not give good quality when 
employed with transformer or inductance 
coupling at audio frcipiencics. The reason 
is that the tube's impedance itself is .so high 
that it is ilifticult to work into a favouraiile 
inductive loatl at the lowe.st desired fre- 
queiiey, witliout having windings so luilky 
as to raj.se the distributed capacity to a 
pfiint where the higli fretpicneies are no 
longer pas.setl. In the recejition of radio 
jirograiiis, however, w'e are not concerned 
witii fretpiencies beyond 5,(K)0 cycles (as- we 
are in talking-picture work), since the ad¬ 
ministrative regulations affecting liroadcast- 
ing prohibit the tran,smi.s.sion of frctpiencie.s 
above this figure. We may, therefore, hy 
careful c<»nsidcratioii of the design proh- 
Icius, so arrange a transformer or impe¬ 
dance coupling, out of a screen-grid tube, 
that wc retain all the desired modulation 
frequeneie.s, '1 his is done hy employing 
transformers or centi‘r-taj)p»‘d chokes with 
relatively small windings, atid .so propor¬ 
tioning the induetanee and the coupling ca¬ 
pacity that Wc iiM]>rove the eoiqiling at the 
low-frequency end of the spectrum—say at 
100 (‘velc.s — hy n'sonance. 

The basic principle of push-pull opera- 


titm is that the currents affecting the re¬ 
spective grids arc 180 degrees out of phase - 
that is to say, the voltage in one hrancli 
assumes its maxiniimi jiositive value at the 
.same in.staiit that the voltage in the other 
branch is most negative. By using a centcr- 
tajipcd choke, as an “auto-transformer,” the 
retpiircd phase reversal is tihtaineil (Kig. 4). 

Resonance at 100 cycles is obtained w'itli 
the inductor shown (an Aincrtnm “No. 
(>ir* A.F. choke having an inductance of 
200 henries each side of the cemter tap) and 
a coiqiling condenser of ap|>ro.\imatcly .025- 
microfarad. These values hold for any type 
of output tubes, V2, V.‘J. 

Going After Service 

{Continued from 'patje 145) 
yon w'ith .sliijipiiig and hiirtlening you with 
e.xprc.ss bilks. A niinimnni .stock can he 
carried, because of the ease of securing 
additional siipplic.s. 

Other, Ic.s.s-aggressive Service Men are 
going broke here; .so, unlc.ss you can bring 
ill new' and more effective ideas for selling 
service, stay in your own home town. 

One ten-hy-ten room in niv home con¬ 
tains my de.sk, phone, service bench, and 
.shelves for spare parts ami supplies. No 
sets are brniight in that can he repairetl 
in less than an lunir in the owner’s home. 
All niy e(|ui])inent is hand-made. Careful 
w'orkmansliip and technical accuracy make 
iny instruments as important in the eyi's 
of iny customers as their more expensive 
ready-made counterparts. Besides, after de¬ 
signing and building an instrument, I knnw 
how* to use it. 

A 1928 light coach-model car takes care 
of the traiLsportation problem. 

I sell Crosley, Kchophone and Majestic 
.sets where old sets are too far gone to war¬ 
rant expensive rcpair.s. All husinc.ss is done 
on a cash basis. 1 am not afliliated w'ith 
any' other dealer nor do 1 care for their 
work with its limitations on selling that it 
Would iiiqxKse upon me. 

During the winter iiionth.s, I teach radio 
service work tw'o nights a week to a public 
night-.scluMil class under the auspices of the 
local hoard of education. 


The Sonora Specialist 

{Con fin tied from 149) 


The tubes used are—with the e.xception of 
a 2.5-volt detector—of the Blue Sonora 15- 
volt filament type, with a .separate heater 
coniieeted to one side of the eatluule; hy 
which nu’ans they are able to ciiij>loy UX 
tube bases, instead of I'V. In the accom¬ 
panying table, data for these tulx's are 
shown, 'rhe RA-1 (general-piirjmse) type 
is equivalent to the A returns 15-volt type- 
48; the SO-l (power ainplifier) type to the 
A ret unis 15-volt type-40. Other tubes, use<l 
in Sonora models, the Dlvl, RkM, SO-2 
and 1< K-2, corres])onded respectively to the 
standard ’*27, ’80, *50 and ’81 types in gen¬ 
eral u.se, “Dura site'* ballast tubes w'cre 
used in tw(» types; the “1*25“ to drop line 
voltage from 110 to 85, at 0.75-ampere; and 
the “150” to do the .same, under a load of 
1.4 anip.s. 

In addition to the “Model to,” the “00” 


and tin* “0*2’* use the same chassis, but with¬ 
out phonograph attachment. Three other 
models w'ere made hy the .same manufac¬ 
turer—the “.00” has *50 type power tube.s, 
and an additional H.F. stage; while the 
“44” and “Mi” are phonograjih c(»inhinations, 
in different cahinet.s. While the manufac¬ 
ture of the line has been di.seontinucd, part.s 
are still available; and tubes are available 
under different type niunhers. 


Average Tube Readings* 



R.F, 

Det. 

.4.F. 

Pozocr 



"l)E- 


”50- 


1 ‘ 

1 ” 

1 ' 

1" 

Filament, volts ... 

15 

2 

15 

15 

I Mate, volts . 

. 107 

22 

104 

170 

IMatr. iitills . 

■ y-'. 

1-2 

4 

12-23 

Grid i)iii.s, volts... 

. V li 

0 

4-0 

00 


*Thcsc values are for 110 votts A.C. on the line 
and 88 on the transformer primary. 
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How to Test the Pentodes 

[Contimted from po<fe I'l.'j) 


The Na-AId “075” adapter can also be 
used on the “Sujireiiie” tube testers. Place 
tfie adapter in the hve-hole or ^21 socket. 
Set the filament switch at 2.5 vtdts, if a 
switch is provided for that purpose. If 
yt)u are using a ‘’“Supreme” tester, insert 
the pentode tube into the adapter, in the 
'•^7 soeket; emission current can now be 
reail on the test meter. Tliis adapter sim¬ 
ply allows the screen-grid to be connected 
to the plate of tube. 

Two ?idapters are required when using the 
Iliekok **S-G ttiOO” tester. These adapters 
(Na-Ald “J)75H”) are furnished in pairs 
connected together by an eight-inch lead 
(Fi- 8). 

When making radio set measurements, 
first use the regular No. 1 cable for con¬ 
necting to the receiver under test. Set the 


To test the pentode with Sterling set test¬ 
ers, use a Na-Ald adapter. This is 

inserted in the four-hole soeket of the tester; 
a lead is brought out from the cathode re¬ 
ceptacle, and tlie cathode prong is dead. 
(Exact instructions on flow to use this 
adapter \^ere not available at this writing; 
however, l>y the time this is printed they 
will be available from the manufacturer.) 
Fig. 9 sliows the connection for tliis adapter. 

'Pwo adapters are reipiired in testing pen¬ 
tode tube circuits on tlie Supreme 4-00 series 
of tt‘sters. Different connections for the 
adapters are required for each type, and as 
there are seven or eight different models of 
the “400 series” testers involve<l, complete 
information on the exact way to use these 
adapters was not obtainable at this writing. 

Na-Ald “No. 970” and “No. 977” adapters 




... 

Fig. 7 (left) 

Adai'ter used with 
t07x models ”533/* “555“ 
and ”565/* 


Fig. 8 (right) 

Dual adapter- used with 
the Iliekok **S~G 4600'* 
set tester for pentodes. 
The method is explained 
in the text. 


filamcnt-catliode switch to “Ncg. Fil.” posi¬ 
tion, and the plate initliammeter to read 
on the “higli” scale. Next, insert the pen¬ 
tode tube in the ’*27 soeket. Turn on the 
receiver; the plate voltage and current of 
the tnlie will now be indicated in the regu¬ 
lar manner. 

To test screen-grid voltage and screen- 
grid current, after making the above test, 
turn (►tV the rer<*iver switch and use the 
“975H” adapters as follows: 

Insert one adatiter into the socket marked 
“connector” on tester other 

adapter into the ’27 soeket. Next, insert 
the jilug at the end of cable No. 1 into the 
adat>tcr, whieli you have eonneeted in tlie 
“connector” socket of the test panel; and 
the pentode into the adapter w’hich you have 
eonneeted to the “27 soeket Set the milli- 
nriimetei on the “low” scale; the screen- 
grid voltage will now be indicated on the 
jdate voltmeter and the screen-grid cur¬ 
rent on the jilate milliamiiieter, after the 
sw'itch of tlie rceeiver has been turned on. 



Fig. 10 Fig. 11 

The fti’o adapters sho^on ore uxed zeith the 
**400** series of Supreme test instruments; one 
with the socket and one with the plug. 


are reijuired. The “97G” is a five-hole five- 
prong adapter. liefer to Fig. 10 for the 
connectioiKS, which are made from the socket 
of the adapter to the prongs of the adapter 
in the following order: plate to plate; 
heater to heater; grid to grid. The cathotle 
prong is dead; wliib: the cathode receptacle 
is connected to an eight-inch black wire with 
jihone tip attached. This atlapter is to be 
placed in the socket of the tester. 

The “No. 977” adapter, to be attached 
to the test plug, is of the four-liole-five- 
prong variety. Hefer to Fig. 11 for the 
connections, wliich are in the following or- 
tlcr: Jilate to jilate; grid to grid; and the 
jihis side of the filament receptacle to the 
jilus side of the filament jirong. '[’he nega¬ 
tive filanieiit jirong of the adapter is con¬ 
nected to tlie center stud which, when at- 
taclicd to the test Jibig, makes contact witli 
the latch on the jiliig. The cathode jirong 
of the adapter is eonneeted to a spade ter¬ 
minal, as indicated. 

Information on tlie use of tliese ailapters 
for the full line of Supreme testers will he 
available, by the time tliis is printed, from 
the Supreme Instrument Corp., Greenwood, 
Miss., or from the mnnnfaeturers of the 
adaj>tcrs, the Alden Mfg. Co., 715 Center 
St., Brockton, Mass. 

Tests on Variable Mu Tubes 

The 35 and 51 type varialile-mu tubes 
jircsent no additional testing j>riiblcms, pro¬ 
vided the control grid measuring facilitie.s 
of the tester inelnde a meter scale of 'll 
least 40 volts (negative^- Mo.st testers have 
a snflicient range for this jiurjiose. The 
variable-mu tube will jiroliahly have a con- 
.trol-grid jiolcntial of aS much a.s 40 volts 
negative at certain settings of tlie rect iver’s 
volume control, and, if the tester does not 


SHORT WAVE TONE 

Here is a new kink foe ihe S.W, enthusiast. 
Cut out background noises and mushy tone 
with the CLAROSTAT TONE CONTROL 
panel mounting type. ^j^ill one 

hole and run 

two wires to 

audio trans¬ 
former that's 

all. 

Regularly sup¬ 
plied without 
wire or adapters, 
$1.80. 

Regular model 
for ordinary tubes. 
Pentode model for 
Pentode Output. 
CLAROSTAT MFG. CO., Ine. 

285 N. 6th Street • • Brooklyn, N. Y. 



Radio Dealers! 
Radio Service Men! 

Guaranteed Replacement Condenser Blocks 
and Transformers 

Net 

Atwater. Kent 37 Cond. Block with chokes.$3.95 

Atwater-Kent 37 Power Transformer. 2.95 

Atvater.Kent 40 Pack Complete. 7.50 

Zenith Ze9. Stewart-Warner. Mohawk 

Blocks .3.45 

Majestic *‘B" Eliminator Cond. Block. 2.95 

Crosley Electrolytic Condenser. 2 Anode... 2.10 
Crosiey Electrolytic Condenser. 3 Anode... 2.75 
Hard-to-get Parts—We have them 
Send us your repair work for estimata 

Write for our FREE CATALOGUE 

Grant Radio Laboratories 
6521 ^ South Halsted St., Chicago, Ill. 


Radio ia 


CANADA’S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING, HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write (or booklet to Principal. 

RADIO COLLEGE OF CANADA 
Limited 

310 Yonge Street • - - Toronto 



New! AUTO Radio 

Types to Fit All Make* of Can 

LYNCH 

Spark Plug and Distributor Suppresson 
Metallized Principle Insures Dependability and 
Long Life. WriU for JUustTOtoi Cataiog CS 
lynch mfg. CO., Inc., I77S Broadway, N.Y.Cify 


c Public Address Equipment > 


j Miles reproducep co { 

^ 26 E,22«ST. NEW YOPK CITY T 
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ZJhe f^ey io every 

problem 


2^01 DefinitionM 
i*^5i IltuMtrations 


352 pages. 

Size 9" X 12** 
Flexible Red JUof 
occi>‘Keratol GoA^ 
Stamped Corer. 


A SYMPOSIUM OF INFORMATION TOPICALLY 
ARRANGED IN ALPHABETICAL ORDER 


This book is not « dictionary, but a tru« Radio 
Encyclopedia^ covering Radio from A to Z. 

It is a large book of 352 pages, 9 inches wide 
by 12 inches high, and weighs three pounds. There 
are 2,201 radio definitions, ABC indexed like 
any dictionary, making every bit of radio informa* 
tion you want **findable**; 1,25 3 detailed technical 

WHAT THE NEW SECOND EDITION 

It gives you an explanation of every word used 
in radio. These explanations—or, rather, definitions 
—are not brief outline information like those of an 
ordinary dictionary, but they give in fullest detail, 
and at considerable length, the meaning and appli. 
cation of every word, phrase, general and special 
term used in the science of radio. They are written 
in plain, everyday English, easily understood by 
anyone. 

Practically every definition in the book is illus* 
trated by drawings, photographs, diagrams, or charts. 
All you need to do is to look up the word or phrase 


illustrations; 34 tables and charts: 24 pages of 
Appendix, etc. The binding is flexible red morocco* 
keratol. with title gold'Stamped on cover and back* 
bone. The text is printed on durable, fine ledger 
paper, and the toosedeaf construction permits of 
new material being added, such as notes, addenda 
data, etc. 

RADIO ENCYCLOPEDIA GIVES YOU 

about which you are in doubt, under its proper 
heading. ALL THE SUBJECT MATTER IS 
ARRANGED IN ALPHABETICAL ORDER. 

Numerous tables, charts, and maps are distributed 
throughout the text. A large section of the Ap* 
pendix contains information of commercial value, 
such as lists of all radio receivers, their manufac* 
turers, trade names, tubes used, styles, etc. There 
are charts of tube.socket lay*outs of all makes of 
sets; broadcast stations listed by wave*lengths, call 
letters, towns and states, etc. 


ABSOLUTE GUARANTEE 

If the book does not come up to your expecta* have your money refunded, without question, 
tion, or is not as represented, or if you do not want Use the order blank below for convenience in 

it, for any reason whatsoever, you can return it and ordering, and mail it to S. Gemsback Corporation. 


-1 

S. GERNSBACK CORPORATION I 

98 Park Place, New Yerk. N. Y. j 

Kindly send me one copy nf the new Second Fdlllon S. nemshark Radio I 
Kneyctopedla. T will pay instinan $3.9R plus a few r-ent* extrsi for earryins I 
rliiirce'.. (PiireiKn ;«n«l riinada Itiiist rcMiiU with tirder. add extra fiir ^ 

Postages. If the hook (loec not rorne nii to tnv expri-tatlons. or Is not as | 
represented. I ran return It, and have niy money refunded In full. | 

I 
I 
I 

I 


SEND NO 
MONEY 

Just fill la coupon at left and 
mail it TODAY. 

We want you to be satisfied— 
keep it or return It^ou haye 
the option. 


provitlu a nirtcr of ranjre, prop- 

rrly rtwincctril tt) lurasiirc tliis mntrol-grid 
vollajrc, till* rontrol-jrrid circuit sliould ite 
conm'<‘tc(l tt» an «‘xtcrnal meter range that 
will accomnnuiate tlic applied voltage. 

'I’lie atlaptcrs listed in this article make 
it ])ossili]e to test the tubes ami tlie tulie 
circuits of the following jtentode types: tlie 
'38 and ’47. 

'I'he ’3.'5, '3<> and ’51 type tubes arc only 
Special types screen grid tidies; and the 
usual screen grid inea.suring methods may 
be followed when testing them; for their 
elc*ctn»dc connections are such that no 
change in tester design is necessary. 


Auxiliary Pentode Tester 

Fig. 12 shows tlie necessary connections. 
Si>cket No. 1 is the regular five hole soeket 
the tester; .socket No. 2 is for a pen¬ 
tode Na-Ald “ Tyjic 427” or “4<i5.” Switches 
SI and S2 are of tlie piish-lmttou tyjic (such 
as Yaxley “Nt». 2(HTr*) whi(‘h allow the 
proper meter scales to be n‘ad in reference 
to the control-grid and sereen-gri<l circuits 
of the pentoile. Switch S3 may he of the 
push-button, <»r a toggle type like the Na- 
Ald “2P2T”. It is a double-pole doiilile- 
throw’ unit, w'hich breaks the grid and eath- 
mle leads of the test plug; eonneeting them 
to the control-grid and screen-grid of the 
pemtode test soeket. 

I.ead “A” Connects to the negative ter¬ 
minal of any ]).('. voltmeter having a .scale 
exeeeiling 20 volts; and “IV’ <‘onnects to 
its jiositive terminal. Lead “C” connects 
to the negative siile of a I).C. voltmeter, 
reading to 250 volts; and “D” connects to 
the positive terminal. 

It is not advisable to attempt to add 
switches to connect tlie milliammeter in 
series w’ith the screen-grid eireiiit, to meas¬ 
ure .screen-grid current. This measurement 
is rarely e.ssential; and, when it is neee.s- 
.sary, the external connections of the meter 
can lie iisial. 

If this external pentode test eireiiit is 
con .st motet I, no sw'itches cxcejit SI, S2 and 
S3 .should he touched while testing the con- 



Fi«. 12 


Connections of an auxiliary unit for texting 
pentodes u*itk any tester havinff a cathode cir¬ 
cuit indcpcttdcnt of the filament. 


trol-grid and screen-grid circuits; after 
whii'h throw S3 to the original position, 
and make the plate and filament tests in 
th(‘ usual way. 

'rile writer w'ill be glad to aid Service 
Men who may eneminter difficulty in follow¬ 
ing the.se instructions, if he is ad<lre$$ed 
in care of this maga/.iiie. 




f 


Name . 
.Address 

City .. 


stale. 
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A. D. C. Converter 

(Continueit from pope 159) 

C2 should have a high-ratio vernier dial, 
f<»r it tunes very sharp. 

All resistors are iivpassed; as we have 
radio freipieiicies only tti deal with, 0.1-nif. 
will he large enough. Some localities require 
large filter eonden.sers; and I have found 
jilaees where only one 2-mf. unit, jdaeed 
after the choke, answered all retpnrements. 
Uiit it is better to play safe and place 
about two or more microfarads on each side 
of the choke. 

Ordinarily we can get by without any 
bias on the oscillator tube V2; but, since 
we are using the same voltage on the ])late 
of this tube and on the .screen.s, it will be 
better to ])ut a small bias on this tube. 
About 300 ohms at 1(2 will be (). K.; this 
value is not critical. 

(The coil values given by Mr. Smith indi¬ 
cate tuning ranges from about 25 to 40 
meters, and from about 50 to 80. The con¬ 
structor, of course, may use more coils, 
and in other combinations, to suit himself.) 


Short-Wave Converters 

{Co7ithtuetI from pope 100) 

are tied together and connected to one side 
of the primary of the jiower transformer. 
The cathode is iirougbt to the jio.sitivc side 
of tlie “U” supjily. Kor .satisfactory filtra¬ 
tion, condensers of high capacity arc re¬ 
quired. I’licsc may be of the 8-mf. “dry 
electrolytic” type. Nearly perfect filtering 
is ncce.s.sary; for, if a hum is jirc.scnt, it 
modulates the beat freipicncy, making tun¬ 
ing difhcult. 

Very .sehlom does noise originate in the 
converter, that is, if proper parts have 
been used in its eon.struction, and care has 
been taken to do a good job of the wiring. 
The real “noi.se,” howi-ver, is that which is 
])i<*ked up, when tuning in, especially for 
di.stant statioii.s; the level of this noise 
varies witli the location and atiiio.sj)hcric 
condition.^. It must be remembered that 
the converter-receiver combination provides 
great sensitivity and, therefore, the chance 
of noise pick-up is greater than with the 
broadcast set alone. 

Lastly, before condemning the converter, 
cbcck np, hy means of a good .short-wave 
station list (.such a list is iiiilili.slicd in each 
issue of Siiort-Wavk — Tech. KiL) 

to determine the probable operating hours, 
tyjie of programs, and frequency setting of 
a given station. 


A SPEAKING LABEL 

I N the Science Museum of South Kensing¬ 
ton, London, which house.s, among other 
exhibit.s, the .special reci'iver described in 
the April and May i.ssncs of UAino-CRAKr, 
a new automatic jdiomigrajdi sy.stem lias 
been installed. Any visitor, wi.shing to he 
told about the contents of a show case 
equi])ped with .such a device, pres.ses a but¬ 
ton. The instrument starts into operation; 
delivers its message; and then switches itself 
off and returns to the starting jiosition for 
the next question. A similar metliod is used 
to give instructions for finding certain ex¬ 
hibits. 


GREATEST TUBE SALE OF 1931 

The Largest Variety of Tubes in the World 


'T'lIIS SALE h.is l)cen especially arraiigetl for 
^ service men, dealers and radiotricians and a large 
snjiply of tubes are always on hand. These tulies 
arc maile by one of the largest Eastern tufje manu¬ 
facturers. This is your opiKjrtuiiity to buy Uil>es at 
lowest prices. 

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 


All tul>es .are guaranteed to be first-grade quality 
—conip.arable to the liest obtainable ou the market 
toilny. \\’c will replace within .30 days any tulic 
that has not given comjdete satisf.action. 

Such an amazing tul>e sale has never been con¬ 
ducted. 


Order from this page and note the following terms: 
No orders accepted for less than 9^.00. 

It is not necessary to send the full amount of 
cash with the order as long as your order is 


accompanied by 20% of the value. 

Shipment will go forward to you by express or 
parcel post C. O. D. 

All prices are F. O. B. Factory, Newark. 


rX-20lA .I .30 

IX-220 .30 

I’V-22: .30 

rX-171A . 30 

rX-lTl .30 

VX-210 .40 

rX-120 .40 

rx-190 .to 

w m .40 

I‘V-199 standard base.40 

t'X-112 ,40 

rx-n2A .45 

t*X*2o0A .40 

t Y 221 .40 

rx 21.1 .40 

Uuadmde 5-iimng 200A for spe- 

rial rlmilts .50 

.<4pecial detertor uihe 200.V—a 

siUMer-smsltire detector.CO 

Special radio fre<iuency 201.V— 

a super-sen'iltUe 251A.CO 

•Special audio frequency 201.\— 

a super-sen^Ulve 201A.CO 


.«tpcclal 171 AC1*2 anip. extra 
coated fU.iraent—good for 

electric sets .60 

T-14 (20l.\ High Mu) Jilgh einls- 

sioii.CO 

Switch tube, 201A or 112 or 171 

double life .CO 

Adapter lube 226. 227. I71.V. to 
i-onrert bat. sets to AC, 

each.60 

TX-210—For i»cmer ampiifler. 

Ill Kb voltage . MO 

t’X-250—Power am|t. used In 

last Mage of audio freO. 1.10 

All bakelile shield tulte 25lA.. 1.05 
rx-222--Screen grid radio fre¬ 
quency amp. 1.10 

Teilon Television Tube 1" Cath- 

mle .s<iuare . 3.85 

Teilon Television Tube. IH'^ 

Palhode .Square . 3.83 

Photoelectric cell. 2-inch. 3.85 

WD-11—Deterlor Amp.50 

WD 12—Detcclor Arnp.60 


N 

E 

W 


f I'X-2.33—Power Ampli¬ 
fier Penlotie D. C. . .83 

t’Y-235—Screen Grid 
Radio Kreq. .\rap. 

(U. C. Heater).83 

rY-237—Detector .\imdi- 

fler (1). C. Heater). .83 

rV-238—Power Anibli- 
fier I’cnlodc fl). C. 

, Heater) .85 

' rX-230—Dry cell amp. 

and detector.60 

rX-23I—Dry cell amP. 

— last audio sl-iKc.. .50 

UX-232—Dn’ cell screen 

grid amp.50 

1TY*217 — Power |>entode, .85 
UY-235--Sui»er control 
. screen grid amP... .8.3 

trY-531—Variable Mu .. .85 


Ilallast tube to prevent tubes In 

set femn blowing out. 1.50 


Rectifier and Charger Bolhs 

125 Mil. rectifying tube (Tt. H. type). . 

2 amp. old and new type charger bull)!i Uist $1.00). our price...... 

5 and 6 amp. old type charger bulbs (list fH.OO). our price. 

r.\-2s()—rs«i as a full-wave rectifier for high emission. 'Jl 

1X-2S1—Hair wave rectifier.../i* V.’V ’ ViL* 

Recti Tying Tube especially dc.signed for use wltii Fre.sliinan Master "H Klbnlnators U\ brass base, lltnited qnanllt) .J5 
• L’X-855—Uair-wa«e Ilccllhei ii*eicury vapor... 

U18C01111YS# 500 tubes and over 10% ftnd 10% 

ARCO TUBE COMPANY, 38-40 Park Place, Newark, N. J. 


Right Now!! 

Send for Our 

NEWEST CATALOG 

Largest Assortment and Biggest Bargains in 

RADIO SETS AND PARTS 

All Merchandise at Wholesalet 

S. HAMMER RADIO COMPANY 

142 Liberty Street, N. Y. City Dept. R HItchock 4-1152 


CLASSIFIED ADVERTISEMENTS 

Advertisements in thi.s section are inserted at the cost of ten cents per word for each 
insertion—name, initial and adtiress each count .as one word. Cash should accompany all 
classified advertisements unless placed by a recognized advertising agency. ^ No less than 
ten words are accepted. .\dvertisiug for the October issue should be received not later 
than August 7th. 


DETECTIVES 


DEThXTIVES Earn Big Money. Excellent oppor¬ 
tunity. Experience unncccssarv. Particulars 
Free. Write, George Wagner, 2190B Broadway, 
New York. __ 

_ FORMULAS __ 

MAKE AN’D SELL your own products. We wiU 

furnish you any formulas. Write for our litera¬ 
ture. Chemical Institute, 19U Park Place, New 
York. N. Y. _ 

PERSONAL 

IF you want to get acfiiiaiuted ? .Send for my 
big (free) list of introductions! Box 100-A.\A. 
Detroit, Michigan. 


RADIO 


SERVICE MEN, ATTENTION — Speakers re¬ 
wound. magnetized, repaired, $2.00 to $2.75. Com¬ 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 


WANTED—S-M 690 Amplifier, used. A. B. Clark, 
Albia, Iowa. 


SERVICE SHOPS—we specialize in rewinding 
power transformers. Try us. Sujireme Radio 
L.altor.'ktory. 16 Fulton Ave., Rochester, N. Y. 


Radio’s Greatest Service Manual 

is now in the process of preparation. Be sure to read the announce* 
ment on paf^es 176 and 177 and learn about the many new things 
that are to be incorporated in the 1932 OFFICIAL RADIO 
SERVICE MANUAL. 
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The hotels on this and opposite paf^e are patronized hy the Radio Trade. 
Make them your headquarters. 



Enjoy the Comjort of a 
Real Home in 

NEW YORK'S FINEST 
RESIDENTIAL HOTEL 

(S/ie 

GEORGEmSHINGTON 

Only a few quick minutes from 
business, shopping and amuse* 
ment centers, yet you will enjoy the quiet 
repose of a country town at evening. 
Such is the fortunate location of the 
George Washington Hotel, a distin* 
guished residential hotel. 

ROOM WITH BATH 

daily weekly 

$2.50 to $3.00 $14 to $17.50 

THE BEST FOOD IN NEW YORK 




The Home Hotel 
of New York 

Homelike In service, 
appointments and )o' 
cation . . . away Irom 
noise and congestion, 
yet but a Few minutes 
From Times Square . .. 
garage Facilities For 
tourists. 

Room and Bath From 
S3 single $4 double 
5CX) Rooms 

Home lolks will 
like this hotel 


(HOTELS 


BRETTON HALL 

BROADWAY at 86th ST. 
NEW YORK 



Full details about the OFFICIAL 
REFRIGERATION SERVICE 
MANUAL appear on page 136 of 
this issue. If you have not yet 
familiarized yourself with the eon- 
tents of this important Refrigera¬ 
tion servieing book do not fail to 
read the announeement whieh tells 
all about it. 


Short-Wave Coils 

(Continued from }m<je lh5) 

The presence of this extraneous induc¬ 
tance has its effect on the tuneil circuits, 
which is considerable at the hi«;h<'.st fre- 
<pM-ncies, and not ea.sily predict able. The 
presence of parallel wires also increases 
high-fre<juency resistance. 

^‘Skin Effect” 

T'he last-named effect, whicli is due, like 
the lowered inductance exjilaiiicd before, to 
the internal flux in a wire driving the elec¬ 
trical current to the surface (“skin effect*') 
is very great at the highest fre(|iieneies. For 
instance, the resistance of a piece of straight 
No. 18 wire at a radio fre<|«cncy of 1,5(H) 
kc. (200 meters) is five times its resistance 
to direct current. At 12,000 ke. (15 meters) 
the resistance is nearly fourteen times as 
great. 

Small wire, however, shows tliis effect to 
a much lessened degree; the resistance of 
N’o. wire has only doubled at 12,0(K) ke. 
rins is in a straight Icngtti of wire; and the 
iiKTcased indnetanee of the coil incrca.scs 
even more the disadvantage of the larger 
wire, the interior of which carries com- 
]).TratjveIy little current. For this rca.son, 
in transmitting work on short waves, where 
it is iic<'es.sary to have c‘ondnctors ea])al)Ic 
of eartying lieavy current of ultra-high 
freipicncy, tubes or ribbons arc used instea<l 
of heavy wire. 

The use of “Lit/.” wire (composed of 
many very fine wires, insulated from each 
otlier, and stranded) was at one time in 
vogue to overcome .skin effect; hut the best 
present-day coil construction, for the shorter 
waves, uses plain wire, with light insula¬ 
tion (enamelled or single silk) or even 
hare; hut wound evenly on forms which it 
touches at as few points as ])OSSil)le, and 


well spaced from the supports, whieli are 
threaded to give accuracy of spacing and 
prevent the wire from slipping. Standard 
plug-iii forms, threaded for winding, are 
obtainable from several manufacturers; and 
experimenters who have lathes have threaded 
their own forms (such as lwl)C buses) for 
the same pui']mse. 

TABLE V 

EAU.IlfCB ro»l (InAietTLftcct tn (Ucrotaenrivs) 

Ho. of t^rns HuAber of Turns of virc P«r Iiwh 


OB coll T 

11 

17 

25 

83 

80 

S - .088 






5 0.17 

0.25 





7 -0,28 

0.38 

0.48 




10 0.38 

0.8& 

0.78 

1X0 



15-0.69 

0.88 

1.28 

1.73 

2.08 


20 

1.22 

1.T8 

2.48 

3.08 


28 - 


2.84 

3.19 

4.0 

8.4 

SO 


8.87 

3.96 

8.0 

8.9 

40 - 



8.43 

8.8 

9.8 

80 



7.10 

9.0 

12.8 







00 




11.0 

16.6 

75. 





20.4 








An additional 

table 

will 

be 

of 

interest 


though iiu»re apjiropriate in connection with 
the preceding article: the number of turns 
of each gauge of wire which can he wound 
ill an inch of sjiace on the form, as deter¬ 
mined hy the insulation. The “hare wire” 
turns are given also, for the purpose of 
showing the eoiiiparative spacing of tlie 
conductors on a short-wave form. For in¬ 
stance, there are 50 turns of No. 24 bare 
wire in an inch; if it is wound 25 turns to 
tlie inch, the turns are spaced by their own 
width. The le.ss iT!$uIati<»ii around the wire, 
if it is wound on a ritihed, highly-insulating 
form, the le.ss the capacity of the coil, if 
tlie wimiing is protected, therefore, bare 
wire is better than enamelled, enamelled is 
better than single-covered, etc. 


TABLE Vn 


or rtnjjo c 

r WIRS P?8 INCH, WOrSD cube TCCETTiEF 


18 

18 

20 

22 

24 

25 

28 

30 

32 

34 

38 

40 

irlra 

20 

88 

32 

40 

SO 

83 

79 

100 

128 

159 

200 

317 

8d«b«11«8 

19 

23 

29 

57 

48 

57 

T4 

90 

112 

141 

1T8 

270 

Slfi(.SiUl 

18 

23 

29 

38 

44 

54 

6T 

18 

99 

119 

140 

200 

3118 tmm. 

.18 

22 

27 

34 

42 

61 

85 

78 

92 

110 

131 

195 

Daub.Silk 

17 

22 

27 

33 

41 

50 

00 


63 

97 

111 

140 

Sloe.Cot. 

17 

21 

28 

S3 

40 

46 

69 

70 

62 

95 

106 

139 

Cot noB. 

16 

20 

25 

SI 

38 

48 

88 

88 

rr 

89 

102 

139 

Doub.Cot. 

Iff 

19 

23 

29 

34 

41 

47 

84 

80 

67 

74 

102 


Radio Craftsmen 

(Continued from potje 170) 
angles to the transformer winding reduces 
the effect to zero; and the return to jiaral- 
lel gradually increases the effect. 

'I'lic circuit will show that this ])iincij)le 
is incorjiorated; the primary, secondary and 
variable condenser forming the circle. The 
theory is that we have one frecpieney to 
amplify; whereas in the standard trans¬ 
former We are very likely to have at least 
two frecpiencics, es]>ecially at the lower 
wnvelength.s. T‘iic jirimary of the standard 
transformer will track or follow the .second¬ 
ary very well on the long waves; but ou 
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the short waves it has a tendency to vi¬ 
brate at its own freqneney. lienee we have 
a differenee in frequency, which causes 
trouble in a tuned ra<lio-frequency set- 

Do not confuse this transforiucr with the 
sinj^le-eoil type which is taiqieil near the 
lower side. 'Du* main dift’erenee is tiie fact 
that the windinjx in the single tapped coil 
is runiiinj^ in the wron;; direction; lieiua* it 
does not produce a ^rain. 'I'he input of 
the primary should run in tlu* same direc¬ 
tion as tlic grid return of the secondary. 
I'lie primary of this transformer produces 
a gain and does not tune broad, as is the 
ca.se with tlu* tapped coil. 

'I'lie primary is hunch-wound, ami placed 
cither inside or outside the form at gronnd- 
]»otcntial side of setauidary. The hunch 
winding gives considerable gain over tlie 
ordinary flat wiiuling. The .secondary is 
wound in the usual flat method. 

The form u.sed is .*{ inches in diameter. 
The antenna coupler has 12 primary turns, 
18 setauidary; the interstage couplers 15 
primary turns, 15 .secondary. 

U. G. CoVNKK, 

2, Delmcare, Ohio. 

(Mr. Owner’s first cir<‘uit used a .se)>a- 
rate voltage of on the .screen-grid of 
the detector, and 80 volts on tlu* plate, with 
a .<K)l-mf. capacity aero.ss the primary of 
tlu* audio-frequency transformer, while an 
ailjustahle eonden.s(‘r was inserted betwe(‘n 
the j»Iate and the primary of the detector 
coupler, as .shown in dotted lines. This, 
however, he f<mnd un.satisfaetory. 

'I'he functioning of a transformer of the 
type .shown, where the tuning conden.ser is 
in shunt across both jirimary and .second¬ 
ary, is rather complicated for analysi.s. It 
d(M‘S not appear, however, that any variom- 
i*t<‘r efl‘e<‘t is intendeil. ('raftsmen who try 
the experiment may he iiitere.ste<l in dis- 
eu.ssing it directly with Mr. Coyner.— 
bUJitor.) 


COMMFNTS AND QUERIES 

E(lifor, li AiHo-CRA rr : 

For c»ver a year I have been huihling 
three-tube A.C. set.s, using ’27 type tubes; 
ami my pack is practically the .same as that 
de.scrihed on juige 7Hi of the June i.ssue by 
Mr. Morri.s. Here is one thing 1 want to 
ask you or Mr. Morris: how can he grouml 
tlu* ’*15 — ” without blowing a fu.se in tiie 
line*, since one side of the A-C. poten¬ 
tial is “15—”? 

(^^'ith this type of A.C. |)ower j)aek, as 
w*ith a D.C. electric reeeiv(‘r, the .set should 
he connected to ground only through suit¬ 
able conden.sers of fairly high eapaeit v ; 
that i.s, if any ground eoiine<*tion is de.sin‘d 
otlu‘r than that through the light line, which 
may he sufticient. The .same precaution may 
well he taken with the aerial, to prevent 
trouble from a rcver.sal of the light-.socket 
plug.— Editor.) 

The material n.scd in my pack cost $1.07 
(mail order prices) withmit the tube, and 
its output is sufficient for three ’27.s. M’ith- 
oiit a ground, my little set plays iO station.s, 
nianv on the loud sjieaker. 'I’he '27.s u.sed 
as r<‘<‘tiriers have stood up a year, and no 
one could ex|H*ct more than that. 

I noticed in Mr. Na.son's article on the 
pentode receiver, that r>t0 ohms w*as u.sed 
as the biasing resistance for a I*'/ tube. 
'I'he manufacturer of a .similar tube sju'ci- 
fies 420. (All tubes are not exactly overage 


in their eliaraeteristic.s. 'I'he resi.stor used 
by the author of the article in (jue.stion was 
a<ljuslcd by him to the particular tube u.sed. 
As a matter of fact, a pentode w‘ill operate, 
though not at full efficiency, even w’ith the 
l,5(K)-ohm resistor of a ’15 in its cathode 
return.— Editor.) 

1 built the “Air King,” super converter 
shown in the same i.ssue, and am .so cnthu.sed 
with its working that I send a .small con¬ 
tribution in the way of a diagram on how 
to hook phones <)r a magnetic speaker to a 
single audi(» stage. This gives a n*al kick; 
w‘hilc you don't get volume when phones 
are connected across the output transform¬ 
er's .secondary, 'I'he idea may seem simple, 
yet one factory for w’hich I am a d(*aler 
couhl give me no help on their particular 
set. 

C. W. 15r(M)Ks, 
y o rt hr ill e^ M ich iga n . 

('I'he method illustrated by Mr. Hrook.s, 
it is interesting to note, wnis the same as 
that employed by Mr. Nothclfer, who tells 
of his exp('rienee clsewlK‘rc in this i.ssue; <*x- 
cept that the former used a 2-mf. coupling 
condenser. 

'I'he problem of attaching additional re- 
pr^uluccrs to modern .sets has puzzled a good 
many Service Men and set owners; not so 
much for lack of theory as hccau.se of the 
mechanical difficulty of finding a place to 
connect to the plate circuit. 'I'he ino.st com¬ 
mon ’‘Hint to Manufacturcr.s'' received from 
our readers in tlu* past y<*ar dealt with this 
very subject; .suggesting that a himling p<».st 
be incorj)orated in .some acce.ssihle place. In 
the meantime, the u.se of adapters will un- 
douht<*dly give many .s«*t owners this <lc.sir- 
able convenience.— Editor.) 


USINC; LOTS OF TUBES 

Ed it or, U Ain o-(' u A rr: 

1 have been experimenting with radio 
ever since 1}J2.‘5, and still find new* things 
about it every day. I have at the present 
time here a set that 1 have constructed for 
the hroa(b*a.st band that I think cannot be 
heat for its details. It is a battery-operated 
rc(*i‘ivcr, with live 'J2's, a '50 detector, and 
two ’15 amlio .stages. It is double-decked 
for coiupactne.s.s, and has six tuning cori- 
dcn.sers, in two triple gangs (‘ouplcd on 
either side of the timing dial. Six heavy- 
duty 15-volt “15'' hatteri(*s are u.sed, and 
15 volts of 270 volts is applied to 

the plate of the '1-5's, and t5 volts to tlu‘ir 
grid.s. Standard plug-in It.F. .scrccn-griil 
coils arc used; tw*o 2;l .\.F. coupling tran.s- 
former.s, and a 1:1 output transformer. A 
20-ohm rheostat <‘uts dow*n the voltage ap- 
jdied to the 2-volt tubes, which is regii- 
lateil with a voltmeter on the panel; and 
the filaments of the ’15'.s are in .series. 'Fhe 
panel and suhpanel are each 7 x 2t inche.s. 

I think that this is a good receiver for 
the market and might he worth puhli.shing 
for tlu* experimenter to try. It has won¬ 
derful tone and plenty of volume—ju.st like 
an A.C. set in jiowcr. 

Bkn* F. Lockk, 
Marthnx'ilte, La. 

('Fhe diagram of Mr. Locke's “Super 
F.ight,'* whicli accompanies his letter, is too 
large to print here at this time. 'Fhe R.F. 
stages arc unusual only in number; the 
.screen-grid ILF. chokes arc bypa.s.sed on 
each .side, with 0.25-mf. conden.sers; the 
plate leads are bypassed to filament with 



The New end Beautiful 

HOTEL LINCOLN 

You are assured of MAXIMUM 
COMFORT and MAXIMUM 
SERVICE 

1400 Rooms, each with tub and 
shower-Servidor 

SINGLE: 

$3.00, $3.50, $4.00, $5.00 
DOUBLE; 

$4.00, $5.00, $6.00, $7.00 


RADIO—DeForest Direct—now 
being installed in every guest room 
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T hu radio _ service man s 

HANDYBOOK contains a treniciuloiis 
amount ot authentic material and prac¬ 
tical information on Modernizing old receiv¬ 
ers; Servicing obsolete sets; Repairing 
power packs; Construction of test lalioratory 
e<|uipinent; \'acniim tnlies; Set testing with 
analysers and hundreds of other similar 
subjects. Among the contributors are Ber¬ 
tram M, Freed, Leon L. A del man. Paul L. 
Welker, Sylvan Harris, C W. Palmer and 
others. 

The HANDYBOOK enables service men 
to record notes, diagrams and charts on the 
special 40-page section of specially ruled 
sheets included in the book. 

Hundreds of Diagrams, 200 Pages, 
9 X 12 inches 

Mail Coupon NOW! 


GERNSBACK PUBLICATIONS. Inc. RC-0 

98 Park Place. New York. N. Y. 

I enclose herewith check or money order for 
Two Dollars for which you are to seinl to 
me, postage prepaid, the Radio Service Slan*c 
Bandy book. 


Name .. 

Address .. 

City . 

State . 


2-mf. components. No bias seems to be ap¬ 
plied to the U.F. grids, however; tliongh 
this should he readily ohtainable with a 
tl-volt battery. The employment of a 
for the first audio stage, witli so high a 
jdate voltage, appears undesirable, though 
tlie purpose is ohvioiis—to utilize the od<l 
' 1^2 volts left over from the filament of the 
power til he. “Pa raphasing”—see page t>50, 
May issue—is better; and even a ’27 prop¬ 
erly coupletl would give more voltage am- 
piifieation with less plate oiirrent. While 
no volume control is shown, it may he po.s- 
sihle to operate this receiver .satisfactorily, 
where there is no interference from nearby 
.stations, with a short antenna. It would 
.seem to lend itself to use with a loop. We 
have here, however, the reverse of the prin¬ 
ciple of commereial ilesign—which is \n get 
the most out of the least components. 

Since a number of new battery tubes have 
been <leveloped during the past few weeks, 
the task of building liattery sets of higli 
an I ])1 ideation and not too mueli current eon- 
suMijition has lieeoiue siin])lified. With a 
‘27 detector feeding into a ’47 pentode, 
superior results siiould be ohtaineil, with 
one less stage. Then, tot>, tlie M3 type 2-volt 
])entode will furnish snllicieiit powef for a 
magnetic or inductor-dynamic reproducer in 
the home.— Editor,) 


FIXING POOR TUBES 

Editor, Bauio-Cr xf'T: 

I liavc found this magazine very good, 
right from the start; as some of the otlier 
radio periodicals arc too full of feature 
articles, and have not enough concise theo¬ 
retical and practical dojie, so to spiaik. 

Here’s a wrinkle I don’t remember read¬ 
ing of: thmigli 1 have fomul it to he very 
imieli worth while as a money saver, though 
tlu* idea was at first scoffed at by iny 
side-kicks. 

Some Mi3, '80, ’81 and ’50 tubes appear 
\o go defective witlumt the filament lead 
lieing broken; aiul some will fade in and 
out, or even appear to he burnt out, though 
the filament .seems O, K. In nearly every 
case, I have saved the tube by unsoldering 
the hlainent prong and filling the inside 
of it with solder, by the use of plenty of 
rosin paste. It has usnnily been on account 
of poor soldering that the troulile starts. 
I have known tubes to go dead after being 
in n.se a few months; and this resoldering 
fixed them. The idea is well worlh while. 

A. !.». Baii.kv, 

15 Iluxletf St,, iV'o., Hamilton, C<raa</<i. 


Improving Treble Quality 

(Continued from pot/e Ui9) 
necessary only to adjust tlie midget con- 
den.sers so that they compensate the 
e.ipacities from grid to plate of the vacuum 
tubes <Mn|)loyed. 

In the case of the ’71A tube (C g-p — 
8.2 mmf.) particularly, tliese condensers may 
he eiiiploved w'ith readily noticeable im- 
proveiiirnt in the lugh-frcijiiency respon.se. 

To estahlisli the condition of coiii])lete 
neutralization, open the filament eireiiit of 
tioth tiihe.s, and insert a pair of phones 
across Bie sjieaker terminals. Vary the 
two condensers simnltaneon.sly until no 
signal comes through. Neutralization is then 
perfect. 


Short Wave 

is the most important thing 

Radio.^^ 




DAPIDLV increasing each day are the iuiml>cr 
of experiments in the Short Wave field — de¬ 
velopments which are bringing to this branch of 
radio ihousatuU of new ‘•thrill seekers. '* ICxperi- 
menters, as in the early days of Radio, again have 
the opiwrtutiity to bring atwut stirring new inven¬ 
tions. Read in SHORT WWVE CRAFT, tlu 
Experimenter's Mauo"i>u, how you Can build yonr 
own Short Wave Sets, Iwth transmitters atid re¬ 
ceivers. SHORT CR \FT is exclusively 

a short zvave magazine — the kind you have wished 
for so long. 

Hcf^oliir Departments in 
SHORT WAVE CRAFT 

Photographic Section — pictures of latest short wave 
sets and stations; 

Transmitters for short waves and how’ to build them; 
Short wave receivers — const ruction of all tyi»es anil 
kintls; 

The Short Wave experimenter; 

Television oti Short Waves; 

Short Waves for the broadcast listener; 

Ultra Short Waves; 

Aircraft .Short Wave sets; 

How to Imihl Short Wave aerials; 

Short Wave Ouestioti Ilox. 

Interesting Articles in the Current Issue 
“I*. C- 1.” — Holland Speaking 
Purope ^^pans tlie Atlantic on Short Waves 
Raird Combination Short Wave ami Television 
Receiver 

The Kennedy Short Wave Converter 
Scott “;\ll-Wave” Super-Ilet Provides World-W idc 
Reception 

Transmitting Tubes to Fit Your Short Wave 
Problem 

A Low-Cost Push-Pull C'W Transmitter 
Short Wave Stations of the World 
A ‘'Five Meter'’ Receiver 
How to Ihiild Your Own Phone Transmitter 
Short Wave Timiiig l.«ss Plug-In Coils 
Kxiicriments with Simplified Remote Control 
When to Listen In 

Winners in $2,000 Amateur Station Contest 

SPECIAL OFFER COUPON 


SHORT WAVE CRAFT RC-9 

98 Park Place, .New York, N. Y. 

I enclose herewith my remittance of $2.00. (Can¬ 
ada and foreign $2.50) check or money order pre- 
fcrre<l. for which you are to enter my subscription 
to SHORT WAVE CRAFT for One Year, also 
send me the last two issues gratis. I understand 
that the regular subscription rate is $3.00 aiul this 
offer will 1^ voiil after August 3L STIORT WA\'E 
CRAFT is published every other month. 

NAME . 

ADDRESS . 

CITY. STATE. 
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Radio Book Review 

EXPEHIMKNTAL UADIO ENGINEElt- 
JNG, by John 11. Morecroft. Publishc'd 
by John Wiley & S(»ns, New York, (i x 
y incites, 34-6 pages, cloth; 250 illustra¬ 
tions. Price $3.50. 

This work, by the author of the universally- 
known I'rind pies of Radio Communication, and the 
later lilcmcnts of Radio Communication, who has 
l>een for years professor of electrical engineering 
at Columbia University, is arranged in the form 
of 51 laboratory experiments, such as might 1^ 
performed by a student engineer. It is avowedly 
:i student's lx}ok; devoted to the principles of 
radio apparatus, rather than their application, and 
intended to accompany a course in electricity in 
the classroom. 

The author has avoided the higher mathematics 
so far as possible; though a few expressions are 
beyond high*school algebra. 

An idea of the program thus laid out may be 
gained from some of the experiments prescribed: 
"(6) Kesouance in a circuit containing coil and 
condenser in series; effect of resistance on shape 
of resonance curve; c.alculation of decrement from 
shape of resonance curve and from the constants 
of the circuit; effect cf putting voltmeter across 
the condenser; (13) measurement of characteristics 
of a horn-type loud speaker by A.C bridge, effect 
of clamping the diaphragm; effect of horn; dy¬ 
namic speaker with and without exciting held; 
(28) Measurement of resistance and reactance 
of a tuned circuit as these are affected by the 
regenerative action of a triode; bridge measure¬ 
ments; (39) study of Cathode-ray oscillograph and 
its use in measuring transformer ratios, hysteresis, 
and frequency-ratios; (49) Study of modulation; 
resistance modulation; plate-circuit mudttlation; 
grid-circuit modulation; energy distribution in a 
modulated wave.** 

As laid out by an able teacher of radio engi¬ 
neering, the prescril)cd course should give the 
(tudent a thorough foundation for the practical 
work of his profession. 


TELEVISION TODAY AND TOMOR- 
liOW, by Sydney A. Moseley and II. J. 
Barton Uhapple. Puhli.shed by Isaac Pit¬ 
man Son.s, New York. x 8^4 inches, 
xviii, 130 pages, cloth; 87 diagrams and 
I)iates. Price $2.50. 

This is an Knglish work; in the introduction 
Mr. Moseley remarks that, in contemporary Works 
“only the American ^Idc of television was stressed; 
it is only meet, then, that we should balance mat¬ 
ters by telling the story of the progress of Raird 
television.’* To that purpose the Ixxjk is there- 
f<ire devoted; though pages 124-128 inclusive are 
allotted to “Television in Other Countries.” 

The description of the <liffereut stages of John 
L llaird's television system as well as recounting 
the obstacles surnuunted by this distinguisbcfl in¬ 
ventor, occupies the rest of the book. The claim 
is here set down, for future historians of the 
art, th.it the first public demonstration of the trans¬ 
mission by television (wired) of a recognizable 
human face was that made by ilaini Ijefore the 
Royal Institution at Ixndott on January 27, 1926. 

The technical matter contained in the l)ook is 
written for the comprehension of any ra<]io fan 
(though in British terms) and deals with the 
problems of r.idio reception, as well as the tele¬ 
visor. 'J‘he work belongs in the library of any 
serious television exi>erimeiiter, if only to show 
him wh.it has Inren done, and what has Iieeii already 
discarded. 

In the foreword, Mr. liaird himself declares: 
“The speed of picture transmission in tedevision 
is not lK>nnd by the laws of cinematography.” 

FOUNDATIONS OF RADIO, by Rutlolph 
L. Diinciin. Published by Jolin AVilcy & 
Sons, New York. 5*^ x 7% inches, ix, 
2i6 pages, cloth; 145 illustrations and 
numerous tables. Price $2.50. 

The author of this work has devoted m.iny years 
to the practical instruction of students of r.idio, 
for the government and educational institutions; 
lately as president of RCA In.stitutcs, Inc. He is 
known also as the CO-author of Radio Tcleitraphy 


and Telephony, the Radio Traffic Manual, and 
Hoiv to Pass U. S. Government Radio License 
Examinat\oi%s, The fruit of long experience has 
been brought to this work, which has l>een de¬ 
signed esi>ecially for the beginner —the student who 
starts from scratch, without knowing an antenna 
from an amjiere, and finds the first lessons the 
hardest. It is therefore recommended by the author 
that Chapter I —“Electrical Units”—“should be 
studied in detail after the contents of all suhse- 
ciueiit chapters have been learned. This advice is 
offered because it is usually difficult to grasp the 
nu-ntiiug of electrical and radio units from the fir.st 
reailing.” The m.itlu-matics are simide and, for 
the benefit of the elementary student, a final chapter 
on “Preparatory Mathematics'* is added, to explain 
problems which might otherwise puzzle one whose 
early education has I>eeu neglected. 

There is practically nothing of radio in the 
Iniok; it is devoted to the subjects w'hich must be 
understood before it is possible to study radio profit¬ 
ably—electricity, magnetism, and sound. In other 
words, it Covers elementary physics, so simply and 
clearly that it may l>e rccommcnde<l to the stu<lent 
who has to tlig out an education for himself. The 
tables contain m.iny useful fact.s. which it Is de¬ 
sirable to have at hand for future reference. 


Information Bureau 

(Continued from page 173) 

that the wiring and components are changed to 
permit operation with the l.itest tubes; this usually 
necessitates redesign of the power pack. In some 
cases the R.K. coils are replaced; a more motlcrn 
volume control usually becomes neces.sary; a tone 
control usually improves the audio <[iiality. Single¬ 
dial tuning may replace multi-dial operation; a 
|jowcr detection circuit improves the tone <(uality, 
as does the use of a pentode or other high-power 
output tube. Perhaps the major alteration is the 
use of ^VC. tubes in place of battery-operated 
tubes. 

Afost of these changes are described in detail 
in the '‘Radio ScrxnCe Treatise;** copies of which 
.ire availnbfe gratis by addressing an inquiry to 
this department. 
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-RADIO’S BEST BUYS TODAY!_ 


LOFTIN WHITE 
AMPLIFIER 
Licensed 



Model 245 uses: 
1-224, 1-280 and 1-245. 


Model 245 uses: 

1-224, 1-280 and 1-245. 

Price . . S12.95 

Model 250 uses; 

1-224, 1-281 and 1-250. 

Price - _ S16.95 

We build all types of public 


address systems to order. 

We also stock all popular 
makes of amplifiers. 


DYNAMIC CHASSIS 

at 

Reduced Prices 



Oxford 

14" using 280 tulw. . $12.95 

14'' D. C. .. 

12" A.C. 280 tube 

11" D.C. 110 V. . 

9" Midget _ 

Baldwin 

9" A.C. uses 280 tube ... 

9" D.C. with stand_ 

9" D.C. less stand . 

9" Less output trans._ 

Jensen 

Jr. Audit, with tube _S13.50 

Concert Model AC D8 14.95 

Concert Model DC D7_ 7.50 

Concert Model DC D9 7.95 


9.95 

8.95 

4.95 
3.49 


7.95 

5.50 

4.50 
3.25 


Amplion Single 
Button Micro. 

Very Sensitive 



S4.95 


Farrand Inductor 



9" 

12 " .. 


Unexcelled 
for tone qual¬ 
ity. Requires 
no field cur¬ 
rent. Repro¬ 
duces with 
dynamic 
quality. 

$6.95 
. 7.95 



Flechtheim Meters 


0-300V DC_ S1.95 

0-500V DC _ 2.25 

0-600V AC & DC 2.49 


Try-Mo Radio Co., Inc. 

177 GREENWICH STREET, 


Best DeLuxe 
Theatre Pick-Up 



Built-in Vol. Control 
Price . $7.25 


R. C. A. Model 



Model 106 AC with 
280 tube rect. $12.50 
Model 106 DC JOOV 
Field with output 

trans. . . 5.50 

Same as above, less 

trans. . 4.50 

Model 106 DC HOV 
field. 7.50 


NEW YORK CITY 

































CROSLEY Electro Dynamic Speakers 


FIRST TIME SOLD AT THIS PRICE 



YOUR 


CHOICE $0.50 


Net 


Model **A” — 7" Chassis housed in beautiful metal cabinet 
Etiuipped with output iraiisformev. 

Model —Same as Model ’*A*’ Chassis only. 

Model “C" — D'' Chassis with 900 ohm held and output trans- 
fonner. C:ui be ust-d with any set employing 
1-171 A or 1-245 power tube. Also can be used 
in .Majestic Model 71. 

Model “D** —9'^ Chas.'^is with 725 ohm fieUl and push-pull 
output transformer. 

Model **E” — ti V<dt Chassis for operation on storage battery 
or "A” eliminator. S5 olim field and piisti- 
]>ull output transformer. Can be used with 
sets using the new 232 tubes. Can he con¬ 
verted for A.C. by use of a step-up trans¬ 
former and 2S0 tube. 


CROSLEY TYPE F 
DYNACONE SPEAKER 



CLojjiius—^ 

OUR PRICE 


This Crosley 
Speaker is meeting 
the increasing de¬ 
mand for an auto¬ 
mobile radio re¬ 
producer which can 
be expected to 
give a full meas¬ 
ure of satisfaction. 
Dynamic Tone! 


$2-95 


MUSIC MASTER Model 
“PETITE” 

no Volt A.C. 50-60 Cycle 

THE SMALLEST 
17" X 13" X 7*A" 

THE LIGHTEST 

Net 18 Vi lbs. Ship’s. Weight 23 lbs. 
THE MIGHTIEST 

in performance. 



That, briellv describes this XATlO>7AT.i- 
lA and INTICK.N A’nON Al.l.V FAMOl'S 
Midget Heceivei. Made by a well known 
manufacturer. FULiUY (JUAUANTICEL) 
to us and by us. 

Thv chassis is a masterpiece of com¬ 
pact rndifi engineering, sturdy, clean 
eimstriiction, U.<es three 221 screen grid, 
<me 245 Power and one Ueciifier tubes. 
Uoft in-White amplification. Electrolytic 
Condensers, Magna vox or .lenseii Dy¬ 
namic Speaker, an<l all luiused in a 
beautiful Walnut Veneer Cabinet of 
graceful lines. 

The manufacturers’ price is $^9.50 less 
usual trade discount, 

OUR 
NET 
PRICE 

Optional; A set of good tubes supplied 
with each Receiver at $1.25 additional. 
Convince yoiirst-lf of the tremendous 
value of this offer. Order .samples at 
«»ncr, examine and te.st them, your order 
for as many as you can handle will 
folhtw <jiiickly. 


$25-45 


HARMONIC TELEVISION 
TUBES 

These Television Tubes have 
been e.spei-ially designed and 
manufactured to encourage 
television experiments among 
amateurs in this new field. 
II A K M O X 1 C Television 
Tubes are guarantee<l to be 
perfect and they are priced 
extremely low. 

Cathode Plate 
1 " Cathode Plate 



OUR 

NET 

PRICE 


$3-90 


A-B-C Power Pack 



There are now available to the Service Man, exjieri- 
menter, and riistom .set builder three models of 
power packs designed to supply “A,” ‘B,” and “C‘' 

l>otentials to radio r«*ceiver chasses of almost any 
type. Each pack is complete with voltage divider, 
filter coiuleiisers, filter choke, by-pass condensers, 
and taps for inteiineiliate voltages (R.F., Detector, 
A.F., etc.). Two leads are provideil for coimectlon 
to a dynamic repTOiliieer field; or the circuit may be 
coinplet*-d through a filter choke supplied with each 
instrument, where the veproilueer is a magnetic, or 
self- powered tlyiiamlc unit. 

.. . . . _ . . from 


tube.s may be powered 
one of these packs. The characteristics of each are as follows: 

Type A. P^ilament sup- Filament sun- Filament siip- 

niv fnr four tvne ’*>«> Type B. I imment .sup p^y type *24 or 

tubes, one ’27, txvo 71A s, !!,'>' ‘"O ’i" P*"’ 

and an '80. Mate Po- -J ,'K|y’''p,.'T‘ notent aL ‘.o'*®*- 

tential. ISO volts; anil ‘‘he "®r- ' 

the ■C" voltaee le.iiii- ?S®,-, >«>l,ts; .ainl "C" for the 

site for type ’71A tubes. *4»’s. 

Each of these units is i>rovided with taps supplying the usual R.F., detector, and 
A.F, voltages. The.se A B.C. Fower Units are going like hot-cakes! 

OUR PRICE FOR ANY TYPE 


$6.75 



Photoelectric 
Cells 

These Photoelec¬ 
tric Cells a r e 
manufa<-t iired by 
one of the largest 
Eastern tube man¬ 
ufacturers. .V large 
supply was pur- 
cha.*<ed from them 
at a very low 
price and they are 
offered to you al¬ 
most at cost. The 
tubes are perfect 
and guaranteed to 
give complete sat¬ 
isfaction in opei- 
ating. 

OUR 0O QA 

NET PRICE 

PENTODE ADAPTER 

This rent ode Adapter permits 
the insertion of a type 247 
Pentode Power Tube in Hi mlUv 

of the type 245 tube. «iiu- 
ply remove 245 tube, and in- fc 
serf the Adapter, and plug in p 
the 247. 

OUR 
NET 
PRICE 

HARMONIC TUBES 
Guaranteed 6 Months 

Every tube is carefully meter-tested be¬ 
fore ‘being shipi>ed. Free replacement 
on any tube within 6 months provided 
they .still llght.^ 

_ .69 

.69 

. .69 

_ .69 

.69 

_ .69 

_ .63 

.63 

_ .63 

.63 


$1.20 


222 
210 

250 ^ 

281 - 

235 _ 

247 __ 

230 . 

231 

232 _ 

245 —. 

2S0 - 


1.58 

1.58 

1.58 

1.58 

1.50 

1.50 

1.08 

1.08 

1.08 

.79 

.79 


171 
112A 
200 A 
199UV 
199UX 
120 

224 . . 

226 
227 
171A 
201A 


NIGHT HAWK SCREEN- 
GRID PENTODE 
RECEIVER CHASSIS 

Riglit out of the laboratory steps this 
Screen-ill id and Pentode set! Witli the 
tremHiidoti.s K.K. ainpl ideation of two 
Sireen-Criil tubes, the remarkable .sen¬ 
sitivity of a Screen-drid detector, and 
the fine results obtainable only from a 
power I*ento<le, this remarkable .set out- 
steps sets having many more tul>es of 
earlier types. 

It has siKli small dimensions as to be 
reailily adaptable to mantel receiver 
design; or, it may be u.sed in Cabinets 
of larger size. Radio men should liter¬ 
ally, “coin money*’ with this remarkalde 
chassis, 

OUR NET PRICE S14.50 

The I’entoile Dynamic Reproducer de¬ 
signed especially for this set is obtain¬ 
able at_the .'special low price of $4,25. 

JENSEN “CONCERT” D. C. 
ELECTRO DYNAMIC 
SPEAKERS 

Model D 7 D C lO"' Diameter 

2500 ohm field 8 ohm voice coil 

These units con- 
t a i n suitable 
push-pull trans¬ 
formers and .arc 
ab.solutely huin- 
free. Connect 
directly to the 
set, no outside 
wires. 

.As most stan¬ 
dard manufac¬ 
tured A.C. sets 
are engineered 
for D.C. speak- 
ers'^ot this ohmage, the possibilities for 
replacement with this really good speaker 
are practically unlimited. 

The «tH»- iiH'rrIiaiit or ren;dr-fii«ii will take advantuRe 
of ihls real ■■buy '. Never before ofTered at a cut 
(irtre. The <nninth7 arallaUlc at this price ii limited. 
Act quickly. 

Li>l $27.50 
OUR NET PRICE 



$7.90 


tlrlKlbal factory paekliiR of 2 In a eurton. 


All offers are F.O.B. New York, and subject to 
Terms: A deposit of 20% is required with every 
Balance may be paid on delivery. Or, deduct 2/o 'f 
amount is sent with order. _ - 


DO NOT WRITE FOR CATALOG! 


GRENPARK CO., Dept. RC, 245 Greenwich Street, New York, N.Y. 
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$ Prices YOU can make 
a REAL profit on! ^ 


Famous Model Gordon 

Phono-Motor and Turntable 

First time at this price. Kuapedly constructed 
IhrouRhout. Spanish felt gears assure silence. 
Etiuipped with autoniamtic stop control. !n- 
<luction type, no hru.slies. Easy to install— 
exceptionally quick storting torque. For 110 
volt 60 cycle ulternating current. Proven de¬ 
pendability has made this New Cordon F.l ctric 
I’hfinngraph Motor and Turntable the accepted 
standard of ex- 
ret!ence for 
industry. 

First time at 
this price. 

Make a nice 
profit and build 
good will with 
everyone. 



List $:i0.00 

OUK QC 

PRICE 


Farrand Dynamic Chassis 

Famed for its simn'icity 
and reliability. Easily 
installed in all tyi>es of 
radio or phonoj^raph 
consoles. Tonal range 

and fidelity su)>erior to 
any other reproducing 
unit in general use. ty Isxa, 

Dimension: Height 9 

inches, width 8% inches. OUR PRICK 
depth 7 inches. For OC 

A.C. current. 




OUR PRICE 

$2.75 


Condenser Block for 
Majestic 
‘‘B” Eliminator 

Replacement for defecti\e 
blocks in “B” Eliminators — 
identical in electrical character* 
istics and outside dimensions. 
Can also be usctl in any make 
*‘B“’ Eliminator as well as most 
ix)\ver x>acks 


Gordon Acme 4 Pick-Up 
with Volume Control 


Genuine Bakelite arm with 
beautiful natural wood fin¬ 
ish will not show \veRr as 
will plated metal. Faith¬ 
fully reproduces the entire] 
musical range. 

OUR PRICE .. 



$4.50 


I.C.A. Test Leads— 

ficitler or sen ice- 

man. l asurpasded for te.-iting and tracing shorts. 

owns and other comnion lU-fects. Kasily at- 

tallied to testing mi-ter or electrical apparatus. AUC 


h 


R. C. A. Radiola 
Magnetic Chassis 

Will stand up to 600 volts without 
distortion. Contains outj>ut trans¬ 
former. Used in lOOB. and lo3 
speakers. Outside diameter 9 in. : 
depth over all 4% in. Ideal for any 
radio installation. Complete with 5 
ft. radio cord. 


OUR PRICE 


$2.95 


R, C. A. Loudspeaker 103 

A beautiful speaker. Superb in its 
faithful reprocluction. Molded 
frame and i>edestal resemble hand 
carveil oak. Mechanism concealed 
by attractive tai>estry. 

(Genuine R.C.A.) 

List $18.00 

PRICE . 



OUR 


$3.95 


Atwater-Kent 
Condenser & Filter Block 

For Model 37 and 38 Sets 

Ideal filtering system for ANY 
make A. C. set using l71-.\ 
tube. Contains proi»er chokes 
.jind high voltage condensers. 

Flexible wire colored lead.s 
.ame as original. 

HOOK-UP 

Green wire to 280. black to 
R.F. plate, yellow to Power 
Tube plate. white to first 
audio by-pass, white to C.T. 
of 226 resistance, 
red to detector OUK 
plate. Wire from PRICE 
can to ground. 



$2.95 


Kolster K-6 Speaker 


lypt- rone *prakcr. 
Ilrtiiarknhlv tone tiuallty: vol- 
iituv to spare. Iteautifnlly carved, 
fine Wa nut Cabinet. Ktjnipped 
with tilglily .<ieii.<itive oversize 
iiiiiUtiel and tlrlving unit. I'^^l1h■ 
(«1 leprodurtlon frotn the faliit- 
tot whisper to fulli-it cuhiiiie of a 
lira ' hand. 

Liit $20.00 

OUR oc 

PRICE 



AIR-KING 

Superheterodyne S W- Converter 

The greatest converter 
ever built. 

flrlngii In Knrupi-an .stations 
clear as a bell. Convert.s 
any set into a Abort wave 
receiver. KniployA 3-227 
tnhe.s: rovers from 20 to 
115 meit-rs. c’oll swil. Ii 
rovers ill! wave lengths. 

Single tihil control. no 
iKjily r:ip.ulty. no squeaN. 
lias hnilt'in fi.ament 
lr»in.<furiMer to heat the 
:s-227’s. All you ni-ed 
froiti your rei'clver Is a 
po-llive R. voltage from 
r» to 180 vo!‘ Voltage 
1' not critical; no moles- 
talioii of the receiver. 

.s’lze 7x10x5 in. Weight 
8 Ihs. 



RICE 


$14.70 


New Type Elkon Dry 
Disc Rectifier 


Standard on *‘A’* Elim¬ 
inators for Majestic, 
Mayolian, Webster, El¬ 
kon. Bernard. Fada, 
Knapp, Sentinel, Metro, 
General Instrument. 
Philco (Elkon equipped) 
and also on Elkon 3 
amp., and Briggs & 
Stratton chargers. 

List $7.00 



OUR price 


$3-45 


Baldwin Rival Unit 

This Nathaniel Baldwin unit is 
one of the finest. For phono¬ 
graph, automobile and portable 
radio outfits. We offer this fam¬ 
ous unit now at a sensationally 
reduced i>rice. 

OUR FRICE . 50 c 



VICTOR ABC 
Power Transformer 

For u.se with 6-226. 

2-245. 1-227 and 1-280 

t u b e .s. Magnetically 
shielded preventing hum. 

Can safely' be overload- 
eil 3(. . High voltages, 

40U volts at 150 mils on 
either side of center 
tap. Extra large ca.'^o 
estiecially designed to 
prevent overheating. 

Can Be Used For .\ny Power Amplifier 
Using 215 Tubes 

Size : 4% x 5 x 5inches. 

No. 1—Center tan of 9 and 14 (5 volts). 

No. 2 and 1 ‘iyj Volts. 

No. 5 and 7 I in. V. High amp. (226). 

No. 3 and 6 Primary (llOV. input). 

No. 8--Center tap of 12 ami 17 (2V^ V.) 

No. 9 and 14 5 Volts (280). 

No. 10 and 15 High voltage for B supply. 

No. 16 Center tap of above. 

No. 12 and 17—2*/^ in. volts high amp. (224). 

OUK PRICE .. 



$2.75 


FREE Catalog — means money to you 

These are only a few samples of the values to 
be found in our catalog. It is full of items on 
which you can make from .50% to 3(10^4- profit. 
And the best of them is. they are sound, well 
known, trademarked articles you can ilepend 
uiion. 

SentI 20% with the order anii articles will be 
shipped C.O.I). Order any of the above ar¬ 
ticles direct frmn this page. An«l he sure to 
ask for the catalog. It means money ti» you I 

RADIO CIRCULAR CO. 

225 Varick St. New York City 


OitPER DIRECT. . .from this page! 


RADIO CIRCULAR CO., 225 Varick Street. New York City 

Eiirlos<‘(l Hiiti $ . This ii 20^< of li»ted hrlow. | iU jiay balance upon receipt of merchaiulise. 


A'fime 

itltiress 


TEAR IT OUT NOW! 


Send for FREE catalog! 


RADIO CIRCULAR CO. 

■ 225 Varick Street, New York City | 

■ Rlease lend me your catalog of radio bar^aina I can | 

g make a )>ri>6t on. | 

g I iinderetaiid thi4 obligale!^ me in no way. ■ 


Vome 

A*iflress 


r~) At»o please ^onii catalog. B City 


.Sfoie. 
















































STOP SHOPPING!! 


H KRE’S a NEW plan, which saves you money. Stop shopping — 
the lotoest prices are right on this page. Yes, lower than in 
our own catalog. Why? Because no house can gel out a new cata¬ 
log every month, but by advertising in this magazine we can bring 


you the latest and lowest prices up to the time this ad is printed. 
We w'atch our competitors and do not allow anyone to undersell 
us. We meet ANY price on NEW merchandise. Order direct from 
this page and save money, 100% satisfaction on every transaction. 


NEW! NEW! 

SfTpral moiitlis ko sent out a questIon!uiir« to 2.000 
ra<llo §4 nice men and uske«l tUeiii what Ihetr hlcas were on. a 
radio service kit S65 aiiHvvt‘r«<l ns. and tlieir Idea^i are now 
emlMKllcf] In the Ofllctal iladio Service Kit ^vtdcll wo iicrewllli 
|ire:4ent to you. 

This kit U a niarrcl In coniliartueHS. a marvel in Price, a. 
man'*] In time suvliii;. Fur the first time you are otTered a 
cimutrelu'iislve kit that cuiitalne EVERYTHING that tlie 
service man requires In makUa; calls. 

ARE YOU A 50 PER CENT 
SERVICE MAN? 

Too often so-eallcd iwrvice men ro on a 
job with an analyzer and a Itair of pliers. 

Nine times out of ten tiiey iia\o to run hark 
to the aliop to Rct touts, and tlius their use- 
fulness is rut <lowti, as a rule. 50^ and 
over. Why tu>t take alum.', on every juh, a 
liusiness-lookInR like aervire kit that looka 
just as busiiiiws-IIKo as your anulyzt'r? 

Wlien you cali u[aHi a puisnect ami you 
arrive witli tids thic-lotAlni; kit. your pros¬ 
pect knows that you mean business. It rIvi-s 
you a professional aiitwaranre that every 
service man requires more than auytliing 
else today. 

AND YOU CAN COMMAND MORE 
MONEY ON YOUR SERVICE CALLS 
WITH THIS KIT 

because Uio pmspoct will ]f)ok upon you as 
a professional, mid nut a tinkirer. 

When yuu visit a medical stHsialist to¬ 
day. you are Impressed by his instruments, 
for which you pay. .An ordinary doctor 
ooininandi no sueli tees. It siiuuhl bo clear 
to you that If you are a pmfessional. you 
ran get pnifcssimal tirlccH tuday too. That 
Is why this marvelous kit will iwy for It- 
■elf Inside of three muiKlu ur less. 

Herewith, are the Ottlrlal Ibulio Service 
Kit ineciticmtioits; Size, dinall and Compart, 
niu lunter tliau a RomI analyzer: 17 in. 
ium;. 6'.4 in. wide and 10 In. hlRh. 

Constniclioii. wvkmI vepieer tlmMiRhont. e»i- 
tirely covered with black leatherette, all 
nlrkel trlinniliiRs, RivliiR outfit a beautiful 
professional appearance. 

Ttiere are two trays wldch lift out. Top 
tray contains the follawliiR: 


Official Radio Service Kit 



l Pen FlasldlRht. comnlrie with matfnifylnR 
dentist's mirror (to hmk utidt^rneath 
dntssis. etc. I. 

1 Aiitoniatic nicoliol hlovv lufli 

1 Box contalnlm; 300 nssorieil screws, nut.-, 
vvasliera, luRs. et«. 

I Nkki-I llirycle vrreiicli. 

1 Tap holder with one 6/32 tap and nnc 
8/32 lap. 

1 Set of Test proils. with 6 ft. cord. 

1 TcleHioiie type pliers. 

1 Dtaconal plhrv. 

1 Instdafoil (5.000 volt Insulateil lianUlei 
heavy pliera. 

1 Electrician’s knife. 

1 Set of 8 drill points. 

10 Ft, of Phoatilior brnnze drum dial Cable. 

1 N'CiitratlzInR socket. 

I Tack extra size Irli^e cleaimra (to clean 
cniulenaers). 

3 Small screw drivers. 


Ixwver tray contains: 

I Complete NeutralizlnR kit with Insulated 
screw tlrlver and live socket wrenches. 
1 Blecirir sulderimr iron, witJi 1 extra tip. 
1 i.atve and 

1 .Metlluiii imported screw drivera. 

2 .''tinall tiles with hatidles. 

1 I.an:e file with handle. 

1 U 111. Star drill, 11in, loiiR. 

1 MamI drill. 14 In. cliuck, 10 in. long. 

1 Klectrlciiiii'a iiietul liaiumer. 

] Hack saw- and hlade. 

I l*ai'kaRe Sand i>aiters and emery paperi. 
I Itoll 50 ft. solid laiah hack wire. 

1 fan Rentdno Kestcr riuNo solder. 

Vi lb. of \ In. electrlcI II ti's tatie. 

1 Bottle Furnltim* ixilisli. 

1 ParkiiRO Kurriltiiro cheese-cloth. 

1 Bottle NuJol (for hdirlcallti;; imrposesi. 

1 Tube st^-cial cement (to mend cones, etc.) 
1 Socket tool to straighten itucket pnmgs. 


RADIO CAKUYI.NG CASES 



TTie eaacs here sliovvn are a new develop¬ 
ment. They are made in metal UiruuRhout 
vvltli hnkesl olive green enamel tiiilsh. These 
cases are beautifully and alruiigly mude, and 
will Rive you a pndesalonal aiipearanee. Lock 
and side Im-ks aro of tiunilsliesl hras.s. 

Tlie siiiulb-r llluatratloii shows tILniensluna 
am! closcti view of the cases. As you open 
the ouver. two trays automatically fold out 
In position, aa shown. As yuu tilt the 
cover ha<K* tlie trays fold automatically 
into the c.ise. Tlie trays are provided witli 
a mindier of comparlnn-tils for tools aiui all 
other radio appllancew that yo*! may wisli to 
carry. 'Ttie laTrie hox accotnmOilates alwrut 
elRlit radio itdH's in iliv tx>ttoin eonipart- 
ment. Tlie smaller case accommodates about 
four tubes. 

Cases are strong and ruRRed, and when 
closed, nothin? can spill. TItey are marvpie 
of Ingenuity, and will pay for tliemsches 
many timea o\er. 

La TR © size 
measures 2 t >4 
in. long. 7', In. 
hlRlt and 7 In. 
wide. Net welglit. 
8 lbs. Shipping 
weiRht 10 lbs. 
List price $8.50. 
No. 1002—Carry. 
Case, your price 



NEW! NEW!! 

Superheterodyne S-W Converter 

At last a short-wave 
converter tliat con- ^ 
verts any broadcast 
set Into a superliete- 
rodync short-wav© re- [ 
ceiver. KniploVs three I 
227 tubes and covers 
from 20 to 115 me¬ 
ters. No plug-in culls! 
Coil switch Ji usi-d to 
cover all w-.ivcIenRths. 
SinRie dial control, 
no iKidy capacity, no 
squeals. Tills conver¬ 
ter has built-in llla- 
nient transformer to 
lieat the three 227's. 
All you neet! to oi)t.iln from your receiver Is 
a imsitlvo B voItaR© anywhere from 45 to 
180 volts. VnltaRe is not critical; no moles¬ 
tation of Hie receiver. So simple a ditld 
can operate it. Size 7 x 10 x 5 inches. 
Shipping weight, 8 lbs. List Price $25.00. 

No. 1614—Super Converter (less A 
tubes). YOUR PRICE . 


World-Wide Short-WaAe Set 

NOT A CONVERTER 


NEW 



A perfect radio 
shurt-wave receiver 
fur use between 17 
and 81 meters. To 
put into 0|<erutiun, 
connect (inteimu, 
ground. 45-voIt 
•it,” aiitl 6-volt 
'* V.” batteries, and 
lieiulphones to !h© 

|iustj> pruvUletl. plug 
in a tyi»e 'OLA 
tube, and tune irit 
All Ingetiloas cir¬ 
cuit iniike» taw^ii- 

hle a 4-cull siiiRle-windlnR pIiiR-in ileslRn. 
Tlilii little in:*lruiiient has tlie same scnsltiv. 
ity a.s many big, shiehkHi short-wave receiv¬ 
ers costing ten times as much. power 
ntuDUlii-r may he added for any dcRrt*© of 
vulutiic. Coiiiplcie with 4 phiR-hi colls. 
Has fine vender dial for precision tuntiiR. 
Never has a 8pat class ihort.wave set sold 
for so little money. TIds short-wav© set 
meajdires 5 <4x7x4 In. hlRh, over all. Ship, 
weight, 3 lbs. List price. $12.50. 

No. 1666—World-Wide S.-W. Set. OC 
Your price. *^0.^5 



$4,75 


SMALL CARRYING CASE 

This ca.se is in uil respectH the same as 
tlie one dcscrllivd above, exceiit tliat the 
ditiiensioni are less, otherwise the same in 
all rcsiterts. 

Size 12*4 lu- loru;, 744 in. hkth and 7 in. 
wide. Net weight. 5 lbs.; shippUiR welglit. 
6 lbs. List price. $6.50. 

No. 1003—Carrying Case— JO 

Your Price ... 


New 36 page Summer Edition No. 23 


p RADIO 
r SERVICE 
t TREATISE 


Radio Bargain 
Catalog 


fftetr 


75 Noav IIcK>k-lTj>s. et<\ 
350 Illustrations. 


TTio new Summer Edition of cur Rreatly enlarged 
ILADIO .SKItVICB Tit HAT ISK has just come off 
tli© press. if you liked thw Winter Issue. VoU 
will like this une a hiitidreil-fold. It contains 
Bomo 7.5 new liuuk-iips. cintdt dia^'rams. and siaae 
35« lllustratkms. POSITIVELY THE GREATEST 
BOOK EVER PUT OUT BY ANYONE. Among 
the iicif mutters listed are. 

VACUUM TUBE TREATISE, with many lllustra- 
Hums; full imge Vacuum Tub© Average (Tharacteris- 
ti<- Chart: Huw lo Take fan* of A’our Tubes; lluw 
to Connect l*lionoi:ra])li I»ick-utts; Itnprovln; tlie 
TiHie Quality of Old SeLs; Connectim: Adtlltlonnl 
Ixind Speakers; all fully lillustrali^d with ditu- 
grams. 

Other articles: ModemiztnR Old Radio Sets: How¬ 
to Convert Battery to I’nwer S<*-s; Selection of 
Tuhes: i’nsh-l’till Aniplidt-rs; IVrjilHiifij’ Audio 
Trar.sfonn©r»; Phono .Attaciinienis; How to Choos© 
Power Traiisfortners: Volta;:© nivtilciN; Wattage 
of Power Transformers; Selectlm; and Installing 
K<‘Pla<vmeiit Part^ la Radio Sets; Filter Conden¬ 
sers: iu-piiiring Eliminators. 

WRITE TODAY. Enclose 2 cents for postage. 
Treatise sent by return mail. 


NEW! NEW! 

IMPORTANT! 

Titer© is sufficient room In Uio bottom of 
the kit to place Hie Official Radio Service 
Manual, as well as other liata. slwets (hut at 
the prif© uUoUhI Manual is not included). 

Until trays, as well as inside cover, are 
iineil with blue felt, glviitg kit a beautiful 
aitpearance. 

.N'otliliu: simitar has iwer l>ecii otTere«l be¬ 
fore, Only by buying the various materials 
In tremetvluus quaittlHcs are we oiudih-d to 
sell this kit at tuCIi an extremely low price. 

If you were to buy all of the artlotes 
separately, (n the open markot. you would 
have to pay between $30.00 and $35.00 for 
them. 

Due to the Presunt deltressioiv, we an* eti- 
aliled to htiy •iiiantitles of tJiese materials at 
exceedingly low prlres. For that reason, our 
bruductloii «vst la exceedIngly low. but there 
is no (luestloii Uiat tills Price will have lo 
be iiicrcaseil later. 

Size, 17 in. locwr, CV4 In. wlile fntl 10 
In. high: net weiRht, 16 lb*. ; shipping 
weight. 18 lbs. 

No. lOOO-Officiai Radio Sef- Cl C VC 
vice KB—Your price. ^ 1 O. / O 


rAIMlYl\<; CASK 

W© are prepared to furnisli you with tlie 
OlTleial Radio Service Caa© only, without 

ivHitetits, a.1 <lesrrihe<l above. Just the I'aer 
and III© twvy empty trays, size 17 in. louR. 
6I4 in. wid© tmd 10 in. high. 

Tills case made entirely of light ve- 

Ill-end wood, nickel trijimiliiRs, covered 

entirely w i t h 

IcatJierette. in¬ 
side uf rase cov¬ 
ered in hilt© felt. 

Net weight. 4 
I l» a . Shitiping 
weight. 5 Iba. 

No. tool— Official 

Radio Servico 
Carrying Casa 
only, your price 

$4.85 View of kit. closed. 




THOKDAKSON 
“245” Power Transformer 

A Miniature Power Plant — Supplies Alt 
ABC Voltages — 80 Watts 
In Miklltlon tosup- 
plyliiK a full 250 
\olts to the plated 
iuid bUvults lu the 
grids of two ty|)o 
'15 tubei in push- 
pull. tills iraiis- 
fonner iii a y be 
iisetl 10 liRlit tJi© 
tllaments of seven 
or olgbl. 2.3-volt 
niaioeiit tubes: 
and by coiinerting 
in lerles two of 
tlie tlm-© 2..’;-volt 
filunient. sermidn- 
rlea it Is possihio 
to light 5-volt HI- 
aments too. Fho 

M-condurles: 81—5 Y.. 2 Amp.: 82—340 V. 

V,. .3 Amp. rent. T. : 
SI- 2^ V. 10<4 Amp.: S.»—2^^ Y...3 Amp. 
i cut. T Just the power transformer for build- 
ino up a high-grade public address amPlIfler 
to use a screen-grid A.F. amplifter to boost 
the output uf a microphone or phonograph 
pick-up: following this with two staRe^ of 
bush-pult amplKleatlon conshtlng of two ’27's 
In Uie Hrst stage and two ’45's in the second, 
Boltom nf transformer has bukelltc panel on 
which are mouiiteil all laps. It outperforms 
ANY similar transformer. Many Service Men 
keep this niudtd transformer on Imnd for 
emergency retdai'vmient.s In hundreds of makes 
of radio !u ts. For 110-120 volU. 50-60 cyeles. 
Size: .5 in. high x 4 x 3*4 in. Shipping 
welglit. 8 Ihs List Price. $15.00. 

No. 1450—Thordarson Power fl/| 

Transformer. Y0*JR PRICE . spo.O^ 


HiRh-VoItaRe Condenser Units 

Wo guarantee theie con¬ 
densers unconditionally. They 
are Ideal for general re- 
blaCenient purposes and ran 
ho Installed In any new 
|Mm>r-pHik. All condensers are fiirnlshei) iritli 
S-liidi leiigtlia of tinned "push-back’' wire. 



600 VOLTS 

800 

VOLTS 


Cat. 

Mfd, 

Your 

Cat. 

Mfd. 

Your 

No. 

Capac. 

Price 

No. 

CsPac. 

Price 

1702 

Vi 

$0.25 

1706 

1 

$0.40 

1703 

I 

.30 

1707 

2 

.70 

1704 

2 

.40 

1708 

4 

1.05 

1705 

4 

.60 





WE ARE A WHOLESALE HOUSE AND CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C- O. D. shipment is desired, please remit 20% 
remittance, which muat accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order—certified check—U. S. stamps. 


Radio Trading Co. 
23 West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wiah goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refundedt 























































of the tenants. Just plug 
in your set, and it’s ready 
to work. \ ou iret better 
reception this way than 
with separate antenna 
wires,—clean signals, 
minus the usual local 
interference from elec¬ 
trical devices through¬ 
out the house. 


The KCA Aiileiia|>ieA System solves 
the apart men t house radio problem, 
dfdiveriiig^ 100% of aiilenna signal 
energ> to every outlet. The lead covered 
caidoy may he riin (exposed, eoticealeil^ 
or in metal eontliiil. 

An attractive proposition await.s 
Radio Service iiieii and electrical con¬ 
tractors who want to promote sales 
and install this c<tiiipmenl in ncMv or 
existing structures. 

Write for information and illustrated 
inst met ions. 

ENGINEEIUNG PRODUCTS l)IVISH)N 

KCA Victor Company, Inc. 

Catiidni, New Jersey 
A Hu«lio < lorpurul if>n of Arnoricui Stilxiidiury 


theseApsrtmits areMiiedfor^o 
you’re sure of ideulmdioreception through 

^RgAAntaiaph Systm 

Attention. ! 


One perfect antenna on 
the roof, an<l radio out¬ 
lets all through the buihl- 
ing for the convenience 


RADIO 

SERVICE 

MEN 


Centralized H.nlio Systems 














































Xlie Finest 
Rndlio Receiver 
in tlie World 


716 Tuner and 683 Amplifier 

For three consecutive years past, the Silver-Marshall 710 , 712 and 
714 broadcast tuners have been outstanJifigly the finest money 
could buy. And now comes the 716, finer than all its famed pre¬ 
decessors, and giving an order of sensitivity, selectivity and tone 
never before approached—even by Silver-Marshall engineers. 

Over a short period of time the 716 and 683 combination should 
log nearly every station in the Call Book. Seventy stations in 
twenty minutes is no trick at all. 

In the 716, two tuned circuits preceed the first ’51 r.f. tube, 
utilized in such a manner that their effective selectivity is actually 
greater than that of the previous 714 tuner. A third tnneil circuit 
is before the ’24 first detector and the fourth in the ’27 oscillator 
circuit. All coils and the special gang condenser (which gives 
unusually great dial separation between low-wave stations for 
these four circuits) are shielded to prevent radiation and un¬ 
wanted pickup. The two-stage i.f. amplifier uses ’51 tubes and 
threc^iamese or dual-tuned transformers, of extreme selectivity, 
feeding into the '27 second linear power detector. 

The 683 Amplifier employs a totally new and revolutionary 
dual tone control system by means of hich the treble or bass can 
be raised at will, leveled off» or lowered, independently of each 
other. This, with the 716 tuner, results in a clarity of both speech 
and music at high or low volumes never before attained in any 
radio. 

If you w’ant the finest receiver that money can buy, this com-* 
bination is what you are looking for. 

Tubes required: 3—’51’s, 2—’27*s, 1 —’24. 

716 Vario-Mu Superhet Tuner 

The 716 tuner as described above, completely factory wired, tested 
and RCA licensed. Size I 6 V 2 " long, IOI 2 '' deep (exclusive of con¬ 
trols) high. Shipping weight 25 lbs.Price $69.50 LIST 

683 Push-Pull Pentode Amplifier 

The 683 amplifier is intended primarily for usn with the 716 
Tuner. Supplies required B, C and heater currents. Designed to 
use with 855B Speaker (800 ohm field). Tubes required: 1^’27, 
2^’47’s, 1—*80. Size 12" long, 9 V 2 '' deep, 9" high. Factory wired 
and tested, RCA licensed.Price $69.50 LIST 


716 Tuner Only 

Engineering 
1 Features 

lO'Tube Superheterodyne 

3 New VariO'Mu Tubes 

2 Push-Pull Pentode Tubes 

Sensitivity of Less than One-Half 
Microvolt per Meter 

f 

Absolute 10-Kilocycle Separation 
Ttvo Separate Tone-Controls 
Double-Unit Construction 


An Analyzed, Developed, Per 
fected Stenode Radiostat Prin¬ 
ciple of Side-Band Attenuation 
Coupled with Audio Compen¬ 
sation, is employed. 


Write for New General Parts Catalog 


SILVER-MARSHALL, Inc. Dept. R-C 3 

6419 W. 65th Street, Chicago, U. S. A. 

r~l Please send me full details on the S-M 716 and 683 

venclused you will find 2c). 

Q Please send me FREE your new General Parrs 
Catalog. 


The new Catalog gives detailed data on a complete new 
line of chassis, kits, amplifiers, replacement parts, etc. Every¬ 
thing from a short-wave converter without plug-in coils, to 3 
new line of transformers. 

SILVER-MARSHALL, Inc. 

6419 West 65th Street • Chicago, U. S. A. 

Canadian Division: SILVER-MARSHALL of CANADA, Ltd, 
75 Sherbourne Street, Toronto 























